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Foundry, Boiler Shop and Machine Shop dry and Machine Company, of Ansonia, Between each set of columns there 
Designed and Built by the Berlin Conn. 

: Iron Bridge Co. The building is 128 feet 8 inches in width 

by 301 feet 4 inches in length. In cross-sec- 

Within the past few years iron and steel tion it is divided into a central portion 55 

in the construction of buildings for indus- feet 6 inches center to center of columns, 

trial purposes has come extensively into use with one wing 30 feet 2 inches, and one wing 


ground. way. The interior of the building is lighted 
are placed jib cranes, which swing com-| by glass in the roof of the ventilator, the 
pletely around so as to control that portion | sides of the ventilator being made of iron 
of the floor between inside of the wings and | louvres, which open and close by hand. 

outside ends of traveling cranes. Besides 
these jib cranes, in the wings at different 


On page 2 is shown a boiler shop for the 
Newport News Shipbuilding and Dry Dock 


in this country, and bids fair in the future to 
encroach more and more upon other construct- 
ive materials. In the present state of the art 
in iron and steel manufacture, it is possible to 
get any shapes for which there is a demand, 
and this enables the construction of such 
buildings suited in every detail to the 
purposes for which they are intended. Such 
buildings are remarkably neat and light in 
appearance, are strong in construction, and 
lasting in quality. Amongst those who have 


given especial attention to designing and 
constructing iron buildings is the Berlin Iron 
Berlin, Conn., specimens 


Bridge Co., East 
























points are placed other jib cranes to control | Company, of Newport News, Va. 
This building is 100 feet in width by 300 
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of their design and construction in the way 
of a foundry, a boiler shop and a machine 
shop being shown on this and succeeding 
pages. 

The cuts on page 1 represent a cross-sec- 
tion and an interior view of a foundry de- 
signed and constructed for the Farrel Foun- 


























—_ 
feet in length, divided into two equal spans, 
as shown in the cross-section. Each portion is 
controlled by a hydraulic crane which travels 
the full length of the building. One sid: of 

¥ 
the building is intended for heavy work, 
and therefore is served by a 45-ton traveling 
crane, While the other half of the building, 
being intended for lighter work, is served 
~ by a 15-ton traveling crane. The building 
te, . is made very high, it being 43 feet 5 inches 
j i concretion om from floor to base of rail for the traveling 
a r NNN) 8 crane, so that boilers can be moved over 
B: Sas aan: ooeae: aooas ¥ i i y each other without interfering. The outside 
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FouNpDRY BUILT BY THE BERLIN IRON BRIDGE COMPANY. 


43 feet. The 
two hydraulic 
50 tons each, 


central portion is served by 
cranes having a capacity of 
Supporting these cranes are 
longitudinal lattice girders of 50 feet span, 
supported by cast-iron columns, these col- 
umns being thoroughly anchored to the ma- 
sonry picrs, which extend 15 feet into the 





the floor space in this part of the foundry. | posts are provided with hydraulic cranes of 
Every inch of the floor space of the foundryis 5 tons capacity, and each machine is pro- 
therefore under the control of power, so that 
molten iron can be taken from the cupola 


and delivered to any part of the foundry by 


vided with proper cranes for handling the 
work required. 
three rows of windows on each 


The light is furnished by 
side below 
means of power, and finished castings can the traveling cranes, and above the traveling 
be delivered to the outside doors in the same. crane there is placed a fourth row of smaller 
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windows to light the upper portion of the 
building. Besides this, the roof of the ven- 
tilator, which extends the full length of the 
building, is made of glass, so that the inte- 
rior of the building is well lighted, and the 
light is well diffused. The ventilators are 
provided with swing shutters, which open 
and close by cords from the floor, so that 
they can be worked separately and independ- 
ently in each panel. From the floor to the 
underside of the roof trusses is 54 feet 1 inch. 
The framework of the building is entirely 





45 Ton Hydraulic Traveling Crane 
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The trusses are placed 10 feet apart. Where 
large amounts of shafting are to be carried 
from the roof, iron trusses are better adapted | 
for the work than wood, as they are stronger | 
and stiffer, and there is no danger of their | 
shrinking and swelling from the action of | 
the weather. An iron truss when placed in 
position will stand firmly, and carry its load 
without vibration or deflection. 
ae 
It is said that the Japanese government 
are going very extensively into the building 
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Workmen of all trades now average fifty- 
four hours weekly, or nine hours a day. 

— 
The Spanish Cruiser “ Pelayo.” 











The first-class cruiser ‘‘ Pelayo,” which 
has recently been added to the fleet of Spain, 
was constructed by the Compagnie des 
Forges et Chantiers, at their works of La 
Seyne, near Toulon. All the plans for the 
hull of this ship were prepared under the 
direction of M. Lagane, director of the La 
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’ 


The ‘‘Pelayo” is constructed of steel 
throughout, and all the metal employed, 
which was made in France, was subjected to 
the same tests as those prescribed by the 
French Navy Department. 

The armament of the ‘‘ Pelayo” is as fol- 
lows: (a) A heavy steel spur which forms a 
part of the framing of the ship. (+) Two 
Hontoria guns of 32 centimeters (12.60 in.) 
mounted, one forward and the other aft, in 
two Canet barbette turrets. (¢) Two Hon- 
toria guns of 28 centimeters_(11.02 in.) on 


















15 Ton Hydraulic Traveling Crane 
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Hydraulic Lifting 
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of iron, but the outside walls are made of 
brick, placed between the iron posts, and 
braced and held by iron braces connected 
with the posts. 

The cut on page 3 represents a machine 
shop for the Titusville Iron Company, of 
Titusville, Penn. 

The building is 70 feet in width by 205 
feet in length, inside of walls. The roof 
trusses are made of iron, and so arranged as 
to carry shafting. Along the central portion 


of the building is a row of iron columns. 


Jib Bracket Crane ; 
} Portable § 
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BoILER SHop BuILT BY THE BERLIN 


of a navy, and expect, in this respect, to be 

eclipsed by but few countries in the world. 

British shipyards are likely to reap the benefit. 
: => : 

A London dispatch says: A Board of 
Trade return, just issued, shows the large 
decrease in the hours of labor during the past 
ten years, which is bringing the eight-hour 
limit nearer and nearer. Bakers who, adecade 
ago, worked seventy-two hours a week, now 
work fifty-four hours ; miners formerly sixty 
hours, now thirty-eight and forty-eight hours. 
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Iron BRIDGE CoMPANY.—SEE PaGeE 1. 
Seyne works, and the engines were designed 
by M. Orsel, chief of the Mepenti works. 
The following are some of the leading di- 
mensions of the vessel: 


Extromne JOD ED «500i s'so-000:9:0 0:05 346 ft. 54 in. 
Width at water line sales ties GEE: a An, 
Depth of hull amidships ...... 24 ft. 1} in. 
Draught of water, aft.......... 24 ft. 9} in. 
RpeEROOURIIN 55 /i' a nao 004 x's el 9,900 tons 
Indicated horse-power, with 

natural draught... ......0+. 6,800 tons 
Speed obtained during trials 

(natural draught)............ 15 knots 



































Canet mountings, and placed almost amid 
ship, one on each side. (@) One Hontoria 
gun of 16 centimeters (6.29 in.) placed quite 
forward and available only for chase firing, 
(¢) Twelve Hontoria guns of 12 centimeters 
(4.72 in.) placed six on each side in batteries, 
and mounted on Canet carriages. (jf) A 
large number of quick-firing guns and re- 
volving cannon, distributed over the decks 
in the double tops of the military masts and 
other places. (g) Seven torpedo firing tubes 
on the lower deck above the armored deck. 
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The barbette turrets, in which the 32-centi- 
meter guns are placed, are protected with 
steel plates 15.75 inches thick; the turrets 
are supported on a framing also protected 
with steel plates 7.87 inches thick, extending 
down to the steel deck, and serving as a 
protected passage for the ammunition hoists. 
The forward turret for the 382 centimeter 
gun is placed at such a_height that the axis 
of the gun is 31 feet 2 inches above the 
water line, and is so mounted that it has an 
angle é6f 250 degrees. On account of the 
relatively great height above the water, this 
gun can be fired in any kind of sea. The 
rear gun, also 32 centimeters, has a_ total 
firing angle of 220 degrees. The broadside 
guns of 28 centimeters can each fire through 
an angle of 180 degrees, or parallel in each 
direction with the keel of the vessel; they 
are thus equaliy available in) chasing or re- 
treating. 

The official trials of the machinery were 
divided into three series. The first referred 
to the speed obtained with natural draught, 
and with the hatches of the stokeholds re 
maining open. A minimum speed of 15 
knots was guaranteed, this speed to be the 
general mean of four runs on a course of 
6.712 knots. The second trials were with a 
moderately accelerated draught; in’ these 
the pressure of air forced into the stokeholds 
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recognize the difficulty of telling what is in 
the paper before looking at it. 

The inspector is a well established official 
in our larger machine shops, and is becom 
ing more common in smaller ones. He is a 
sort of indicator for the mental atmosphere 
of the whole workshop, and oftentimes his 
When he 


is good-humored all is pleasant; when he 


influence extends into the office. 


does not feel well things are awry. It has 
been said that more unpleasant sensations 
are excited through the nose than through 
every other organ of sense. Our inspector 
is fearful lest he be a party to offending the 
ear; he is easily disturbed by noise, and es 
pecially by the noise of gears. He does not 
us yet have any noise meter, and so in pass 
ing judgment upon noise bis imagination 
has unrestrained liberty. However nice the 
distinction, our inspector can always tell 
Whether gears are too noisy, or just noisy 
enough. 

Now he finds something more definite; a 
spindle is out of true, showing an eccentric- 
ity of one two-thousandth of an inch, and 
giving an arbor, held in the spindle hole, a 
throw of one one thousandth of an inch in 
extreme, which is too much to be allowed to 
pass. The foreman is called, and then the 
workman, who says that the spindle was 
true when it left his hands. The foreman 


ig 
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In starting up a planer or a grinding ma- 
chine, in the morning or afternoon, it is often 
well to take the precaution to let it make a 
few strokes before beginning to cut. A 
planer table takes a different position, after 
standing for a while, and if the tool is allow- 
ed to cut on the first stroke after starting, 
itleaves a mark. This especially holds in 
taking a finishing chip. Some planer men 
will not begin a finishing chip unless there is 
time to carry itacross befor the power stops, 

=> 
Not a New Proposal. 

Not long since we had something to say 
regarding the injury to our patent system 
likely to result from such doings as that of 
the Bell Telephone Company, which, by ob 
taining control of both sides of an interfer- 
ence case in the Patent Office, was enabled, 
so far as that case was concerned, to defeat 
the objects for which patents are granted. 

Practical Mechanics takes it for granted 
that because we did not refer to its favorite 
scheme for reforming this and other evils of 
the patent system, we were ignorant of such 
a scheme having been proposed; says we are 

‘still in darkness,” and advises us to read 
up in these matters. 

The assumption that because we fail to en- 


dorse a particular remedy for recognized 
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was not to exceed 30 millimeters of water, 
and the object of the trial was not to ascer- 
tain what increase of speed could be obtain 
ed, but that all the machinery, etc., worked 
well under the modified condition. The 
third trials referred to the consumption of 
fuel. ° 

The results obtained were considerably in 
excess of the guarantee, 16.20 knots, instead 
of 15 knots, having been obtained with natu- 
ral draught. 
knot speed and per twenty-four hours was 


The coal consumption at 12 


45 tons. instead of the prescribed maximum 
At the normal draught of water 
the ‘ Pelayo” can carry 800 tons of coal, a 
supply sufficient, with a speed of 12 knots, 
to cover a distance of from 4,500 to 5,000 


of 70 tons. 


miles; reduced to a speed of 10 knots, the 
steaming capacity would be 7,500 miles. 
London Engineering. 

——_+-epe—_—__—_—- 

A Curiosity which Annoyed the In- 

spector—A Precaution. 
By JARNO. 

I donot mean the kind of curiosity ex 
hibited by the fellow that discomposes one 
by asking what there is new in this week's 
AMERICAN MACHINIST, just as one is tearing 
off the wrapper. This fellow is more curi 


ous than logical, as he does not appear to 
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leisurely turns the spindle a few times, looks 
at the indicator, and, behold, the spindle 
runs true! Why does it run true at one 
time, and not at another? 

The holes in the spindle-boxes are one one 
thousandth of an inch larger than the spin 
dle bearings. When a bearing is oiled, and 
the spindle is running, the oil is about 
equally spread over the bearing. But when 
the spindle stands still for a few minutes it 
settles, so that the under side of the bearing 
touches the box, and the oil is forced to the 
top. Now, when the spindle is started up 
an eccentric of oil is carried around by the 
bearing, and a cam of oil is held by the box, 
and, until the oil is distributed, the spindle 
does not run true. The spindle will often 
run out of true for eight or ten turns, Upon 
stopping the spindle the indicator at once 
shows that it is settling down through the 
oil. If the boxes are not in line the spindle 
bearings may be held to one side, so that 
the spindle cannot settle, and there will be 
no oil ecceatrics or cams that will have any 
effect. 
stopped, we have evidence that the boxes 
are in line, 


If a spindle does settle, upon being 


Hence, the curiosity that an 
noyed our inspector might have been an 
evidence of good work rather than of bad 
This matter of a spindle’s running out of 
true, When first started up, is no longer a 


curiosity among good mechanics 
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evils, we are therefore ignorant of that rem 
edy having been proposed, is a violent one. 
The alleged remedy in this case is to issue a 
patent to any one applying for it in) proper 
form, without regard to what may have 
been done previously in the same line, and 
then let the status of the patent so granted 
be determined by the courts. 

This plan did not originate with Practical 
Mechanies, however, and we think was pro- 
posed before our Contemporary was born. 

While there are many things that can be 
said in its favor, we do not see that it would 
be such a cure-all as it is claimed it would 
be. So far as we can see, it would result in 
increased business for lawyers, at the ex 
pense of inventors and mechanics, and such 
companies as the Bell would be able to hire 
the best ones, and would still) be at an ad- 
vantage 

The remedy for such evils as we referred 
to is to be found, we think, in so amending 
the Jaw that the parties interested in an in 
terference can be compelled by the Patent 
Office to proceed with the business within a 
reasonable specified time, in default of which 
the patent shall issue to one or the other, or 
be finally refused to both. 

= tae 

Plans for the ship canal which is to con- 

Lect Paris with the sea are now said to be 


co npleted 








The Consulting Engineer. 


How far is it wise for a manufacturing 
firm to depend on its own resources in adding 
to or making changes in their working plant ” 
Where the members of a firm are already 
fully occupied, the manager and foreman 
busy each month in keeping up a uniform 
delivery, who is to make additions to plant 
and buildings, look up the latest improve 
ments in the art of manufacture, by travel, 
ascertain the experience of other firms with 
the latest improvements, or, to sum it up in 
other words, how to be in a position of ‘up 
to date” ? 

When a new building is wanted, it is 
placed in the hands of an architect. If a 
new boiler and engine of large power is 
wanted, advice is taken from a boiler inspe 
tion company. But here it generally ends 
If a new cupola, core oven, foundry crane, 
molding machine system, railway of narrow 
gauge, etc., are wanted for the foundry, the 
manager must decide all these matters, 
although he may not for many years have 
been obliged to know of the latest and best 
systems. 

New pumps and water supply are wanted 
and a new furnace for the forge, more forg 
ing plant, some new tools of the latest de 
sign and highest production are required, a 


quantity of electrical plant is to be added, 
and so on almost without end. 

There may be a few firms who have the 
general knowledge and skill within them 
selves to select the best appliances, but in a 
general way I think it is a risky basis for 
business. A firm of consulting engineers 
who have made it a study to have kept 
thoroughly posted by travel in this country, 
onthe Continent, and in America, and besides, 
have all the information in carefully pre 
served catalogues and papers, would cer 
tainly be a paying investment to those who 
could make use of this knowledge. 

It is the ‘division of labor” problem again. 
It requires time and application for an engi 
neer to keep himself fully acquainted with 
all the advances that are being made in each 
branch of engineering, and it is doubtless 
better policy to depend upon the judgment of 
those who make a specialty of acquiring this 
class of information, than to depend upon 
those who are already fully engaged in their 
daily occupations, 

The subject has been called to my mind 
by having recently been brought in contact 
with a number of alterations and improve 
ments introduced into a large works by a 
firm of consulting engineers. Both are com 
paratively young men, but with a thorough 
education, and knowledge obtained by wide 


reading and travel. It is possible for such a 
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firm to be engaged at one time in advising 
upon changes in a number of works, so that 
the expense in the management of any one 
of the works would be reduced for the time 
being, and, instead of additional cost, there 
would probably be a saving. 

Consulting engineers have, for a long time, 
too’ often been regarded as merely standing 
as an unnecessary element and expense be 
tween the purchaser and the manufacturer ; 
but it is evident that, with the wide range of 
change and improvement going on, coupled 
with the gradual division of manufacturing 
specialties, that the profession of a consult- 
ing engineer will be more fully recognized 


and considered as a ‘‘ good investment” to 
every one making use of his services.— 
Mechanical Progress. 

a 

Tapping Jigs. 


By BeLi CRANK. 

In the AMERICAN Macuintist of March 12, 
‘A Mechanic” tapping jig, 
which calls to mind the experience I have 
James Nasmyth, in his 


described a 
had with such jigs. 
autobiography, describes one which he in- 
vented, and claims to have used successfully. 
I have seen them used, but they were not 
entirely satisfactory. It is simply a round 
piece, with a flange at one end, it being 
bored to fit the shank of the tap, 
and counterbored for the body 
of the the 
flange square with the hole. The 
shanks of ordinary hand taps, 
which are sold by the tap makers, 
to used with a 
stationary guide, that is, a guide 
which does not follow the tap as 


tap, and faced on 


are too short be 


it goes in. \ 
There are two objections to the ; 

jig described by ‘A Mechanic.” 

First, it needs an extra centering 

piece to locate it correctly; and 

after located it 

must be bolted fast. In all ordi 


secona, being 


nary hand tapping, it is con 
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The standard taps were found not to have 
uniform sizes of shanks, and it was neces 
sary to reduce the size slightly, so as to have 
them all the same on a given set. 

In using this jig a set of socket wrenches 
were needed for the taps, and in Fig. 4 is 
shown a plan of making them which is bet- 
ter than the common form. It is frequently 
convenient and often necessary to use socket 
wrenches on taps, and with the ordinary 
kind it is very difficult to start a tap straight, 
because the square end on the tap soon gets 
to be a loose fit in the wrench, and wobbles 
much. This J to fit 
shank of tap below the square, and a mor 
tise the size of the square partis put through 
at G. The outside diameter A’ should be turned 
concentric with the 
used to try a set square against when being 
jig. With this kind of a 
socket wrench, it is very easy to start a tap 
straight, but they are not safe in the hands 
of a careless workman, because, after the tap 
is partly entered, if the wrench is long, a| 
side strain on it will break the tap. I have | 
used them with entire satisfaction, and pre- 
fer them to regular, adjustable double-ended | 


too one is bered at 


bored hole, so as to be 


used without a 


wrenches, for it isso much easier to start a tap 
square with them. They might be prefera- 
ably made with the handles forged or fixed 
and proportioned in 


on them, preperly 


length to the tap they belong to. 


a 





B 








sidered accurate enough to allow 





the tap to center itself in the 
hole that is drilled for tapping, 
and all jig would then be 
needed for would be to keep the | 


a 


tap square with the surface, or 





in line the drilled hole. 
Several years ago I devised a jig 


with 


for that purpose, and arranged 
it to use the regular sizes of hand 
It consisted of a slotted 
plate A, Fig. 1, mounted 
another plate 3B, held 
place by washer C,ewhich allows 

plate A to slide endways, or turn around, 
but is a close moving fit under the washer. 


taps. f 
on q 


and in 


At one end of plate A is a boss bored to 
receive for different sized taps, 
being a neat fit to their shanks, as shown in 















bushings 







enough, and had slots in it for bolting the 





: pieces fast, it would be a good thing to have 





; in the erecting shop in charge of a man to 
take care of and do the tapping. It will be 
nothing toward 






@ does 


; seen that this ji 





locating the tap, its sole function being to 





hold the tap perpendicular to the surface 





being operated on, so that any number of 





holes may be tapped parallel to each other 
This kind of 





and perpendicular to a plane. 





jig can be kept up from the piece enough to 





allow oil to be applied to the tap as often as 





other 





desired—a feature not found in any 





I have seen. 
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The accompanying table gives some of 
the dimensions for wrenches for taps from 


4" to 14 


diameter, except the length, which 


r 


may be made to suit circumstances. 


Trade Schools. 


By Perer H. BuLLocK. 





Professor Sweet, in what he had to say on 


trade schools, so nearly voiced my own ideas 


that perhaps I may be able to bring but 


little new thought to the subject. 


I am per- 


fectly aware, as he said he was, that an opin 


ion exists that 


trade schools are not 


practi 


cal, and that they are quite generally op 


posed by mechanics, 
a plan whereby 


he 


The professor outlined 
thought such a school 
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might be self-sustaining. Of this there can 
be but little doubt, provided it should be 
run in a practical way, and with the inten- 
tion of producing intelligent mechanics, in 
stead of educated young men with a vencer 
of manual and mechanical training. I do 
not undervalue the great advantage of a 
technical education, supplemented with such 
shop experience as most technical institu- 
tions are able to furnish with their very com- 
plete mechanical outfits, and the careful, al- 
though limited instruction therewith, but 
the very extended course that such instruc- 
tion usually covers makes the actual knowl- 
edge gained of each trade or subject little 
more than superficial. Yet, let us keep in 
mind the fact that the graduates of technical 
schools are not mechanics—we will admit 
that they are something better, perhaps, yet 
not mechanics in the sense the term is usually 
applied. 

In view of the fact that while the gradu- 
ates of technical schools are sometimes found 
acting as foremen or draftsmen, and are 
seldom if ever found working as mechanics, 
it must be admitted that such schools are 
failures so far as producing the latter neces- 
sary Class. A process might be carried out 
that was intended to produce a certain thing, 
and although the result: might be a superior 
product, yet that would not satisfy our re- 


' quirements for the simpler, plainer thing. 
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The raw. material should be one hundred 
young men of average intelligence and ambi- 
tion; I would only bar dudes and hoodlums. 
Time for the delivery of the workmen, two 
years, 

Now let us define what we think a machin- 
ist know. In general terms he is a 
man that can drill, turn, bore, plane, mill, 
chip and file iron, steel and other obdurate 
metals. He must be familiar with all ordi- 
nary shop tools, and be able to both operate 
and keep them in repair. He must also be 
able to understand and work correctly, and 
to scale, from a drawing. The man that can 
do these things comes pretty near being a 
good machinist, one that any sensible shop 
owner would be glad to hire if he was sober 
and reliable. Let us keep this standard in 
view, and try to attain the object. This is 
a departure from the technical trade school, 
and the object is clearly detined; we are sim- 
ply to learn young men to be machinists, 
and how to do work just as other people do 
it in regular industries. Now how much 


must 


| more is required of aman than that he be 


able to do this in order to get the highest 
ruling rate of wages? In other words, how 
much more could man get as a 
machinist if he hasa good technical educa- 
tion, and is a finished or fair draftsman? If 
he had given good satisfaction in the shop as 


such a 


'a workman, and should ask for more pay 
from the fact of having these 
accomplishments, would — any- 
body give it to him as a work- 

man? You will see that I am 
sticking to the fact that the pro- 

duct was to be machinists, not 

: foremen, draftsmen or superin- 

: tendents, and there will be no 

time to teach things that are 

necessary only to the latter class. 

All things human are uncer- 
tain, and so would be the result in 
the case of the raw material we 
should have to deal with. With- 
out doubt, among the hundred 
there would be a few born mer- 
chants, doctors, and, perhaps, 
editors, and the number would 
quickly at first, and slowly after 

a few months, drop off, but even 

at the expiration’ of the contract 

time for the delivery of the fifty 
machinists we might have a small 
job lot above that number that 








PaAPPING Jas. 


* Wanted—May Ist, 
for general work.”’ 


1893, fifty young machinists 


Should an advertisement like the above be 
published in the AMERICAN MAcHInist, and 
signed by responsible parties, I think the 


Fig. 2. | SIZE as contract could be filled, and with young 
In Fig. 1 the jig is shown in position for | Tap. . n : K M _ P| men that do not at this moment know the 
tapping holes in the tlange of a cylinder, the | difference between a milling machine and a 
plate B being held to the cylinder flanges by | } 16 ‘s | ae te | saw arbor. Some men that spent three, five 
clamps and bolts, with the heads in a T-slot | * ,{ 3 9 | orseven years at their trade will think this a 
in the plate. ee... “ oe ee of Bi pretty short apprenticeship. Well, it is; 
This is a portable rig, but Fig. 3 is a plan § th 1s 8 $ | anda good many other things are now done 
for a stationary table ), with a post fixed 5 am aa se 7) Ge quicker than they were forty years ago. 1 
in it at right angles to the surface, the post 6 af eee : * | 18 | have never felt convinced that a good deal 
supporting a swinging jointed arm for re i 18 a | a | of the work performed by apprentices under 
ceiving the tap-guiding bushes. <A set col- _ — — —| the old regime was of much value to them in 
lar # allows the arm to be adjusted for dif I 4 | re) i S a | tt i | acquiring their trade, but was more in the 
ferent heights of work. The table ) should “a 14 | ; YF 1g Hature of a contribution to a sinking fund to 
be set solid and level, so that a piece may be = ; °° | offset the possible and probable losses that 
set with a spirit level, and then be square 1 1} 1 | i rx (are inseparable from the efforts of new be 
with the tap guide. If this table was large ginners. 

——— The plant and facilities necessary to in 


struct young men to fill such a contract 
would be a well-equipped tool room, with a 
plenty of land in the rear on which to erect 
the shop should such an addition be thought 
necessary, and to afford the New Method 
Ball Club a plenty of space to win or lose 
occasionally in the national game. It would 
also be necessary to havea half dozen me 
know how to do good work, 


chanics who 


and an inclination and willingness to impart 


their knowledge to others, and a plenty of 


ordinary plain, practical work, just such 


as Other shops make and turn out every day. | 








thrown in with little 
loss or gain to either party. 

How would the scheme work? 
Again, things human and untried 
are uncertain; but I will prophesy 
a little, taking *myself as a sam- 
ple subject, for if any of the one 
hundred were more stupid than I was in my 
apprenticeship days, they would be dropped 
the first week, and therefore wculd not be a 
factor in the problem. Yet with minor ad- 
vantages and major disadvantages I finally 
arrived at the middle chamber of the craft, 


could be 


and have, in years gone by, earned a good 
many dollars by the sweat of my brow and 
the forbearance of my employers. 

As the object would be to teach these 
young men how to do machine work, a much 
shorter term at cleaning castings than was 
required in my case would be sufficient. It 
would be necessary to keep in mind the fact 
that in this practical school the social con- 
ditions will have to differ materially from 
What obtains in other shops or industries, for 
there the owners must insure themselves 
against losses in the way of broken tools and 
poor work by employing apprentices at 
laboring work enough to pay the premium 
on such losses as will surely be made. In 
case of the school it would be the policy to 
make these losses as small as possible by 
careful instruction and timely caution, and 
to increase the value of their services by get- 
ting the boys advanced as fast as possible. 
The mechanical and manufacturing part of 
the business should be exactly the same as 
any other similar enterprise, the only differ- 
ence being that all the employes would bave 
to be taught the business. 

Of would to 
cleaned, the shop swept, the sink pipe clear 
ed out, and the snow shoveled off the side 


course, Castings have be 
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walk, but an intelligent foreman would soon 


find the coming members of the job lot of 


misfits, and it is good judgment to allow 
such to be hewers of wood, etc., 
men will 


etc. Some 


do excellent service with a crow- 
bar, and still be colossal failures in manag- 
ing a float file or a turret lathe. On general 
principles, do not ask a mechanic to do work 
that can be done just as well by common 
labor, for it lowers the man in his own and 


others’ estimation; and it does not pay to use | 


skilled men for laboring work any more than 
it would pay to transport coal in a Pullman 
car. 

It seems to me that the most sensible thing 
to do in the case of the supposed school 
would be to get the material at hand into 
useful condition as soon as possible, keeping 
in view the fact that to be truly useful the 
man must know how to do more than one 
thing. Therefore, after a boy had got to 
know about drilling holes, and could deter- 
mine the proper speed for different sized drills, 
and in different metals, and when to use oil, 
and when not to, he could profitably be taken 
over toa hollow spindle lathe, and set to 
cutting off a lot of blanks for studs. Show 
him all about the machine, and tell him as 
much as he can understand and remember, 
and no more. Tell him not to go ahead un- 
less he is sure he ts right; tell him to cut 
these blanks 4” long, not 33” or 44", but just 
4”. It will not be very long before he can 
operate that machine all right, and when he 
has about ten per cent. more cut off than 
you want, let him take them over to the 
speed lathe and center them, then have him 
size them, and, finally, cut the threads. 
Some may say this is getting ahead pretty 
fast to have a fellow cutting threads within 
a month or even less of his introduction into 
the business. Well, so it is, and that is just 
what the school would be for. This young 
man would probably have had more actual 
instruction, and had more things explained 
to him in that time, than you and I had in 
the first year of our apprenticeship. When 
he got through with this job he could make 
a stud complete from the bar-iron; he might 
not have to do it in other shops, but he 
would know how. 

At the end of three months there should 
be fifty that can do two things well, twenty 
that can do one thing fairly well; fifteen 
born for other pursuits have discovered that 
they were on the wrong track, and have 
been set off on other sidings. That leaves 
fifteen about which the future is very uncer- 
tain, but there must be a reserve for crimi- 
nals, politicians and congressmen, like the 
sentry who defined his duty to the inspect- 
ing officer as being to allow no one to pass | 
out of the lines, and nothing in except hogs, 
niggers, and officers. 

The particular abilities of each young man 
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them, and as they advance in handicraft let 
|the talks be still further ahead; lead, not 
drive them along. Encourage them to ask 
questions, and let your answers be in plain, 
‘every-day language; do not try to teach 
them the theory of things before they know 
the substance thereof. What is the use of 
talking angles, sines and cosines to an ap- 
prentice who does not know how to grind a 
jlathe tool properly? Show him how to 
| grind and set the tool, and why it cuts better 
when so set and ground, and he will get on 
to the angle part as soon as he needs it. 


Not being a seventh son, etc., etc., per- 
haps my prophecy will not be of value, but 
I imagine that in about one year there would 
be in such a shop about thirty that you 
would be proud of, about twenty that were 
doing well but learning slowly, a few that 
would make good specialists, and a few that 
will never make fine workmen, but who will 
learn the business, and eventually become 
proprietors of shops. Some will remain un- 
classified for some time yet, and may finally 
come to the surface. 

As to drawing, I should be in favor of 
those who desired to learn having a chance, 


tures; there is no danger of any young man 
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should be especially watched and cultivated, 
and if it becomes apparent that he is to be a | 
planer specialist let him develop in that di- | 
rection; the world needs planer specialists, | 
and thus with all the tools. Be ever ready 

with a word of explanation as to the charac- | 
ter of the work in hand, and the why and 

wherefore of the different processes, and also | 
with the timely word of caution as to being | 
over self-conscious of budding abilities. 


I well remember how my bosom swelled | 
with pride when I was given my first crank- 
pin to fit, and I also remember the peculiar 
famished feeling that took possession of my 
stomach when that pin dropped clear up to 
the shoulder in the hole it was intended for. 
I am honest in my belief that a word of cau- 
tion from the foreman would have saved that 
pin to the concern, and a lot 
anguish to myself. 


of mental 


Perhaps a casting of uneven surface is to 
be planed; call a dozen of the boys that are 
on that kind of work around the planer, and 
put in ten minutes talking to them. It will 
show them that you have an interest in their 
learning, and that you know what you want, 
and the reason why. Show them that if they 
strap it down without the 
point that don’t touch the platen, that the 
binding bolts will spring it down, and that 
it will spring back again, and be out of | 
truth when taken off. Give them these little 
object lessons; they will always remember | 


shimming up 


| knowing too much of useful tings. 


I have 
said that a good machinist must be able to 
understand, interpret, and work from a 
drawing, and will now add that he may be 
just as good a machinist if he is unable to 
make one. Making drawings is another art, 
and a very desirable accomplishment, yet it 
cannot be claimed to be a necessary part of 
a machinist’s trade, and as the contract was 
for machinists, and the time quite limited, we 
must dismiss the ideas of teaching them an- 


other trade, but we will encourage it among | 


the boys just as we would surveying, ama- 
teur photography, and the manly sports. 
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be impressed upon the young men that they 
were engaged in acquiring an honorable oc- 
cupation, and that if they respected them- 
selves, others will also respect and honor 
them. 


I believe in the great American boy; I 


think he wants to learn, and is quick to do 


so if he sees an interest is taken in him. I 
think he had rather be a good machinist than 
an unsuccessful lawyer, and a_ respected 
young man than a hoodlum. I believe that 
the trade school shop could complete its 
contract, 
= r,s 
A New Routing Machine. 





The accompanying illustration represents 
a routing machine of very simple design. 
A rigid overhanging arm, above a vertically 
movable table, supports a cutting spindle of 
steel, which can be run at 6,000 to 8,000 rev- 
olutions per minute. It is driven by an end 
less belt, arranged with a ‘ binder pulley ” 
for governing the tension. The 
shaft, extending to the base of the machine, 
affords a convenient mode of driving, which 


| effectually eliminates tremor that otherwise | 


| For starting and stopping the machine there 
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|is provided a convenient pedal 
| which may be arranged to receive the driv 
‘ing belt from various positions of the coun 
| tershaft. 


shipper, 


| secured to a movable holder, or 


vertical | 


5 


the 
boring nail holes in zine 


for 
and eectrotype 


machine to be successfully used 
plates, or for boring out mortises if desired. 
Indeed, other purposes for which the ma 
chine could be used have been suggested, 
new, 
the builders have not had the opportunities 


but the design being comparatively 


for testing all the capabilities of the ma 
chine. 
of the 
requires comparatively 


But it has a capacity for large work 
kind for which it was designed, and 
a small floor space; 
on this account it is very suitable in places 
Where room is an object of importance. It 
that meet all 
the requirements in newspaper offices and 


is claimed this machine will 
publishing houses, or of eleetrotypers, photo 
zinc etchers, and others needing an inexpen 
sive router for cutting down large surfaces 
}on engravings or plates of any kind, 

| The work holder is 12 inches square, and 
}it will take in plates to 9 inches in width. 
The driving pulley is 5 inches diameter by 
| 2} inches wide. The speed of the countershaft 
should be 625 revolutions per minute; length 
}of countershaft is 104 feet; the floor space 
24x31 the main belt 
should be 1} inches wide; the arm overhangs 


required is inches; 


and the same might be said of technical lec-| might be imparted from the driving belt. | 18 inches, and the weight of the machine is 


| 350 pounds. 

| This machine has recently been brought 
J out by John Royle & Sons, Paterson, N. J. 
Their aim in designing it was to produce a 





| routing machine of economical construction, 
|having a reasonable degree of efliciency, at 
}a moderate price. 
| ——-_- 


LETTERS FROM PRACTICAL MEN, 





Long Pistons, 
Editor Vachinist : 

I was recently reading the papers of the 
late Dr. Joule, of Mechanical Equivalent of 
Heat fame, and in a short 
the Manchester Literary and 
Philosophical Society, date Oct. 21, 1862, 
that is, 
Joule’s reference to the possibility of using 


y 1 Hie rican 


note of the pro 


ceedings of 
nearly 30 years ago, Came across 
deep pistons in place of packing rings. 

Ile was referring to the difficulty of work 
ing superheated steam or hot air in’ metal 
cylinders, owing to the want of a suitable 
lubrication capable of the high 
temperature, and the consequent rapid de 


standing 


The mineral oils 


in those days were of course little or not at all 


struction of the cylinder. 


known, or, if known, had not been prepared 
as we now know them suitable for even such 





high temperatures as obtained in gas engine 





cylinders, 
| Joule stated that he believed the necessity 
| for using clastic packings would not exist if 
ithe length of the channel along which the 
elastic fluid must pass, in order to arrive at 
the opposite side of the piston, were suffi 
ciently increased. 

IIe went on tosay, ‘‘ This might be accom- 
plished by tnereasing the depth of the piston, 





for by placing on the rim of the piston con 
|centric rings to enter, at the beginning and 
| ending of each stroke, Corresponding grooves 


jin the cover of the cylinder.” 


| Though I confess I do not see cle arly how 


On this machine the work to be routed is} the latter idea 


is to work, there is no diffi 


| 


loose iron | culty in understanding the deep piston idea. 


plate, and passed beneath the cutter over | Joule then says : 


|the surface of the table by hand. This 
| plate possesses sufficient inertia to resist 
ithe rotative force of the cutter, which 


enables the operator to move the work read- 
ily in the desired direction. 
arranged in slots, are provided for fastening 


Suitable clips, 


| 


| 


| 
] 
| 


| 
either mounted or unmounted plates to the | 


| 
The business part of this scheme must be | work holder. 


discussed by others, as there is nothing in 
my own experience that would lead me to 
predict anything but bankruptcy; yet it 
seems as though the enterprise might be | 
made to pay its own expenses, and have a 
little on the right side of the ledger to divide 
among the boys. 

A good mechanic can stand in the pres- 
ence of great wealth or political renown | 
without any feelings of inferiority, for if | 
placed where each must depend upon his | 
own exertions for a livelihood, the former | 
has the resources of success and mainten- 
ance as an attribute of, and within himself; 


not so with the others. It should therefore ! 


The table may be moved vertically for en 
| tering the cutter, and for withdrawing the 
| same from the work, by means of a conveni 
ently arranged pedal for the right foot. A 
hand-wheel beneath the table provides an 
adjustment for controlling a uniform depth 
of cut. The 


| balanced by a weight suspended within the 


table is also nicely counter 


column of the machine, making the move 
ment of the table very sensitive, enabling 


|the operator to make rapid changes of the 


cutter from space to space, and to control 


| . . . . . 
delicate gradations of depth in the cutting. 


The adjustment for depth, combined with 
the vertical movement of the table, permits | 


| 


“The principle of great depth of piston 
as a substitute for packing has been suc 
the which 
formed the subject of this communication.” 


cessfully carried out in pump 
The following particulars of the pump are 
given as follows : 

There are two cylinders, each 2 inches 
diameter by 20 inches long (the stroke being 
evidently 10 inches), The pistons are solid 
cylinders of iron, 10 inches long, and turned 
to as closely accurate a fit in their respect 
ive cylinders as was consistent with freedom 
of motion, The great depth of the pistons 
as compared with their diameters is such as 
the 


parallel] motion, and the connectiny rods are 


to render unnecessary usual guide or 
simply jointed to the end of the pistons. 

Air was readily compressed, states Joule, 
by this pump, to a pressure of sixteen atmos- 
pheres, or 240 pounds per square inch, the 
quantity passing the sides of the cylinders 
being very trifling. 
reference | have 


This is the earliest my- 





6 


self found to this important principle, which 
has of late been carried out so neatly in the 
straight line engine piston and valve rods. 

I have seen the principle carried out in 
modified lines in large water pump buckets, 


which, to save trouble from sand, have been | 


their barrels, and 
of 


for rings, which 


fits in 


number 


turned to nice 


grooved with a rectangular 


also as though 
The 
cause eddies in any film 


grooves, 
were slipped out. grooves, of course, 
of water escaping 
by the piston, and at each groove these eddies 
destroy the onward motion, and there is not 
time to get through every obstruction during 
the time occupied ina stroke. It is strange 
how slowly new ideas are taken up. 

Here there is the knowledge published in 
the headquarters of English engineering that 
a 10-inch deep piston leaked very little air 
at 240 pounds pressure, and yet for years 
practically nothing is done in the direction 
of utilizing such knowledge. 

For rods the principle does not seem to be 
inconvenient to apply, but for pistons it is 
possible that a full adaptation of the prin 
ciple might introduce too great a cumber 
One however, — t¢ 
think that for small engines anyhow there 


someness. is inclined, 
need be no clumsiness due to long pistons, 
further than in the ectra cost of weight and 
boring out. : 

There is no leakage past the oiled solid 
grooved piston of a good new steam engine 
indicator, which is only about } inch long. 

Though we are accustomed to consider 
high-pressure steam as possessed of special 
powers of escape, we should not forget that 
it is a dense and heavy fluid, and that it is 
the lighter gases which most easily escape 
by fineapertures. High-pressure steam need 
not, therefore, present special terrors for the 
designer. 

We are all acquainted with the method of 
testing a piston for steam tightness by plac 
ing the engine on its dead centers, or for 
intermediate points in the cylinder, blocking 
the crosshead, etc., but we should not over 
look that a piston or rod constructed on the 
above principles would) show leakage when 
standing under steam pressure, and yet be per 
fectly tight asa working part in rapid motion 

The fact that the motion of the piston and 
would facilitate 
leakage has also much to do with the suc 


rod is opposite to what 


cess of the method, but in Joule’s pump, 
used as an air Compressor, air would have a 
better chance of escape than the steam past 
a high-speed piston, and present-day speeds 
seem to warrant a further carrying out of 


the principle than has yet been attempted. 
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1 block of 
| wood which accompanied Mr. Grant’s sketch, 
| which block of wood has in it parts of two 
| ellipses, as shown by the sketch, and which 
were cut in the By taking 
enough cuts, a semi-circular groove could be 
|cut by feeding the block at right angles to 
‘the saw, or in line with the arbor, and so of 
was not put 
forth as a means of cutting large ellipses 
rapidly, but simply 
job 


| friends, but we will show him : 
manner shown. 


| any angle. This, of course, 


as a means of doing a 


not so easily accomplished by other 


means. | 
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A Drill 
Editor American Machinist : 
The by “A Mechanic,” 
leather dog and drill gauge, is very | 
The drill g: of 
cial advantage in grinding flat drills of | 
insure sufficient to | 
ream, aS many a jour. and apprentice has | 
found in practice, and being somewhat in- | 
terested in flat drill grinding, as to accurate | 


Rest for Turret Lathe, 





article on his 
g 
practical. ruge is 


= 


espe- | 


large sizes to stock 


boring, I show a simple method of making | 
flat drills for the turret lathe. Fig. 1 shows | 
the drill, which is fitted to the holes in the | 
turret, and for boring 
g/x1$", which is centered and | 

A line is drawn on each side | 
as shown, and the edges laid | 

or 4" 
in grinding the lips evenly. 


holes of, say 1/4'', is 
made of steel 
turned to size. 
at the center, 
off in lines ;, apart, as an assistance | 

This drill then passes through the rest, Fig. 
2, which is simply a cast piece turned to fit the 
rest of the lathe, and having a flange through | 
which is tapped four set-serews, which are | 
adjusted to the drill so it will just pass be- 
tween their points; this rest being held rig- 
idly just in front of and close to the work, | 
prevents springing of the drill, and insured 
true work. 
pensive tool to make, I thought it might be 


This being a simple and inex 


appreciated by some of those who have tur 
ret lathe work to do. APPRENTICE, 





W. HL. Booru, 
The Circular Saw Ellipsograph, 
Kditor American Machinist : 

In your issue of March 19th, I think you | 
jumped too quick at Mr. George B. Grant's 
‘* Ellipsograph,” whatever that 
The projection of a circular saw at 


may be. | 
any | 
angle except a right angle with the arbor 
is an ellipse, but a siw will not cut an ellipti- 
cal groove in a block of wood, as represented | 
the 
yard gang try to do it, so 1 know it can’t be 
they had 
stopped the saw, it was not unusual to see a 


in your cut. I have seen laborers from 


done; and another thing, after 


bright blue spot, or perhaps more than one, | 
on the side of the saw, and just about that | 
time is not the best time to try to make | 
friends with the man who has to keep the 


saws in order. 


| 
‘ pis Je 
You might be able to cut an elliptical | 


groove as deep as one-half the length of the 
teeth of the saw, but not in like proportions 
to those shown in the cut. To make it clear, 
suppose the saw will cut if the block is fed | 
at an angle of five degrees, then it would 
cut if the block was fed atan angle of fifteen 
degrees, and if at fifteen degrees or thirty 
degrees, why at ninety 
parallel with the saw arbor? 


not degrees, or 


In that case, 
any one can see that the saw would only 
make a scratch around with a depth equal 
to the amount that the teeth projected from 
the side of the saw by the set of the saw. 
cut with 
side-milling cutter, J. L. D. 

{If J. L. D. will call upon ys, we shall not 
only be glad to see him, as we are all our 


An elliptical groove could be a 


Fig. 1. 
Elliptographs, 
kditor American Machinist : 
Of the above two sketches, Fig. 1 rep 
Webster's 
*'Tram- 


mel,” which certainly is nothing new, but 


in 
Unabridged, under the heading of 


resents an ‘ Elliptograph ” 


litle Known among ordinary machinists. 

The other, Fig. 2, is a trammel that will 
scribe an egg-shaped oval, which I have never 
seen anyWhere in print, and which is, as far 
as I know, original with me 

Thinking that you could throw a little 
light on the subject for the benefit of your 
many readers, | give them for ‘what they 
are or may be worth LUCK. 

{The instrument shown in Fig. 2 we be- 


Gus. 


lieve to be new; at least we have not seen it 
illustrated For it 
may be very useful. The curve in Fig. 2 
The 
shape of the oval depends on the kind of 


before. some purposes 


does not follow any mathematical law. 


are ¢ ed adopted, and since the oval can be 
any shape to suit the ideas of the designer 
or the purpose for which it is to be used, it 
follows that the are ¢ ed may be an are of a 
circle or some other curve; but the point ¢ 
the curve ¢ ed in which it intersects the 
major axis, will always be the center of 
this axis; and the . 2. 


of 


ordinate drawn 


MACHINIST 


perpendicular to the major axis, and coin- 
ciding with the minor axis A B, will be 
equal to the difference of the length of half 
the major axis, and half the length of half 
the minor axis. | 


An Industrial University. 
Editor American Machinist : 

The industrial university of which I write 
is not an elaborate affair, still it is one which 
embodies some of the essential 
substantially as set forth by 
Sweet, and is only about thirty miles from 
the excellent shop of which he is the head. 

It happened inthis way: Something over 
a year ago there came to me one day a man 
who bluntly asked how much I would 
charge him for one year of instruction in 
the machinist trade. He told me his age 
(he was older than myself), and I hesitated. 
He went on to say that in case he damaged 
the tools or spoiled any work he would pay 
me for the same. After meditating upon 
the subject for a day or two I concluded to 
take him. (There was not much work in 
the shop, times were bad, and I was not em- 
ploying the usual number of men.) I told 
him I would offset my time against his, or, 
in other words, would charge him nothing. 

I own that I did feel a little bit ashamed 
of myself, and tried to keep it still, as 
it is something unusual for apprentices to 
work for nothing, and board themselves, 
but it soon leaked out, and another young 
man came into the shop one day and wanted 
to learn the machinist trade. I told him 
upon what terms he might come (which 
were the same as in the other case) He 
said he would have to go and earn a suit of 
clothes, then he would come. I 
pected to see him again, so imagine my sur- 


Professor 


never ex- 


prise to see him come one morning, dinner- 
bucket and overalls, and ask to be set at 
work. 

I now have five working, and I expect 
two more very shortly. They are taken for 
one year only. As yet it is an experiment, 
being in its infancy. 

We week to 
drawing, and the boys are all on hand 
Wednesday evening for their ‘‘ lesson.” 

The work is such as is done in ordinary 
country machine shops, together with a class 
of machine tool work requiring excellent 

workmansbip. 
We have some unwritten laws, which 
First, no 
work goes out of the shop which is not 


devote one evening each 


are, however, understood. 


just as good as it can be made; second, 
time is not taken into account in doing 
a job until it is thoroughly understood, 
and not then at of work- 
manship. 

As to the quality of the work done 
by the (they all 
twenty-one), perhaps Professor Sweet 


a sacrifice 


’ 


‘boys’ are over 
might be able to say something about 
that, as he has seen some which was 
done by a boy of less than one year’s 

experience in the machine shop. 

As to the price of work done, it is charged 
for at its face value, and not by the hour. 

The professor’s plan of ‘‘ the whole shopa 
tool-room, and every boy a tool-room boy,” is 
not entirely new to us, as about three mont ..s 
ago we tore down our tool-room partition to 
make more room, and find that the tools are 
more often returned now to their racks than 
they were when it took from two to five trips 
the length of the shop to put a half-inch set- 
screw ina pulley, 

Perhaps my little experiment will never 
pay me in dollars and cents, but if T can lead 
some of the young men around some of the 
sloughs that I got mired in when I was 
younger, and have them look back upon me 
with gratitude, which, I am sorry to say, I 
cannot do the man 
through my tirst two years of machinistry, 
then my labor will not have been in vain, 

Homer, N. Y. J. A, GILKERSON, 


to who steered me 


Direct or Indirect Connection of Main 
Line Shaft to Engine, 
Editor American Machinist : 
In answer to J.T. Mowrer, as to which 
will give the best results, direct or indirect 


features | 
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’ 


ito the engine, I think that where it is con- 

venient to have the main line of shafting in 
|line with the engine shaft, as it appears to 
ibe in his case, a direct connection with a 
coupling is to be preferred, for various 
reasons. There would scarcely be more than 
one for belt connection in his case, 
land that would be in removing the belt to 
stop the line shaft without stopping the en- 
gine, and in this case it would not be neces- 
sary, unless the engine had other than this 
line to pull. 

I will mention what I think are some of 
the advantages of a direct connection by 
coupling, over that of a belt connection. 
There is one belt less to care for; from two 
to four bearings less to look after and oil; no 
loss of speed in the main line by the slipping 
of the belt; a coupling is cheaper than a 
belt, and there is no need of the wheels that 
a belt will call for. S. A. SMITH. 


reason 


I notice in your issue of March 19 the arti- 
cle, ‘‘ Wants an Opinion.” Now, in regard 
to coupling line shaft of mill to engine shaft, 
I claim it is not a good plan, although there 
are many reputable mill builders that do it. 
I have been running engines in different flour- 
mills for the past seven years, and I have 
always noticed, in cases where line shafts 
were coupled to engine shaft, that it was 
more difficult to keep the engine running 
smooth and nice than where the line shaft 
was driven with a belt, for if there is any 
sudden jar or shock along the line (in case of 
coupling to engine shaft), it is transmitted to 
the engine direct; and should the engine be 
worked hard, it will tell on her before the 
weck’s run is out. I have heard men claim 
that it gave anadvantage on power to couple 
direct, and I know that the E. P. Allis Com- 
pany build a great many mills op that plan. 
You see, I only favor the belt from an engi- 
neer’s standpoint, believing that it is easier on 
the engine, and I am just like Mr. Mowrer— 
I would like to have some light on the sub- 
ject. J. L. ADKINSON. 


The Schiele Curve, 
Kditor American Machinist : 

Your correspondent Mr. J. Richards, in 
issue of March 26, accuses me of writing 
‘“‘flippantly ” regarding the Schiele curve. 
I do not know the meaning of the word 
‘*flippantly,” unless it is lacking seriousness; 
and I did not think the occasion merited 
very serious treatment. 

Mr. Richards also brings out the word 
‘opinion,’ and puts it to my credit. That 
is a word I never use in writing for the 
AMERICAN MACHINIST. I always give facts, 
and I think Mr. Richards, if he will look 
over the articles again, will find them to 
coincide with his own experience. He may 
also notice that I spoke of only one mill in 
the Boston shop as having the magic curve; 
the other one has straight lines. I was also 
careful not to make any comparison between 
the two, as it was not boring-mills that I was 
writing about. 

Mr. Richards says, referring to the Schiele 
bearing, that it does not appear from my 
letters that [ have had any experience in 
bearings of that kind. That was merely 
because I did to load the record 
with unnecessary talk. My experience has 
been much the same as that of other men 
who have run machine shops. I have been 
a part owner, and am yet, in several boring 
the Schiele 
Their action leaves nothing to be 


not wish 


mills constructed 
theory. 
desired; but these, with their enormous bear 


upon curve 


ing surfaces, four or five feet diameter, and 
low pressures, and slow speeds, are not com 
parable with bearings carrying a high press 
ure per square inch with 100 or 200 revolu 
tions per minute. I have never made and 
Mr. 
Lane has made one, and we all hope he will 


never wish to make one in that way. 


report from time to time on its performance 
Mr. Richards says, ‘‘ They are ex 
pensive to make, and not necessary for ordi 
nary duty.” 

As to the shafts of marine propellers, it 
| seems to me wandering into a subject that I 
do not know much about. But I would be 
pleased, and IT presume your other readers 


and cost. 





connection of the main line shaft of a mill! would be pleased to have a few tigures and 
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facts, and an illustration of the Schiele 
curve as applied on these shafts. 

As to rotary engines, if the Schiele 
curve would make them a success it seems 


curious that the patent of Christian Schiele 
of 1855—rotary engine—should have laid 
buried all these years. 

If Mr. Richards will kindly explain what 
he means by ‘‘ radial faces,” I may, perhaps, 
be able to tell him whether or not I know 
anything about them. 

WILLIAM H. HARRISON. 





The Catalogue Question, 
Editor American Machinist : 

It is probable that this catalogue question 
has bothered a good many people besides 
Chordal. 
the pasteboard box system, classifying them 
into machine tools, engine boilers, etc., but 
the result has not been entirely satisfactory 
When a box was full, or nearly so, it was a 
nuisance to hunt over the pile, and when 
than full, 
necessary, and another trouble was, it put 
all size catalogues together. Besides this, it 
was necessary to start with a number of 
boxes, which took up a lot more room than 
was necessary. 

Our assistant secretary, Mr. Thomas, has 
devised what appears, so far, to be a much 


We have tried for several years 


more another classification was 


better scheme. <A set of envelopes about 
7x10 inches is used, and numbered from one 
up; every tenth envelope has a projecting 
tag about three-quarters of an inch big, pro- 
jecting out with its number, so that, when 
the envelopes are placed upon a shelf edge- 
wise, in their proper order, any one can be 
found at once, and restored to its proper 
place, without disturbing any other one. 
When a catalogue is received that it is de- 
sirable to preserve, it is indexed, given the 
next number, put in an envelope, and de- 
posited in its proper place. It matters not 
how small the catalogue is, or whether more 
than one from the same concern. If the en- 
velope will hold them all, they all go in; if 
not, use another number, and put the num 
bers opposite the name in the index. <A 
index with the subjects classified 
would cover all the advantage of having the 
catalogues in boxes according to the subject 
matter. We, however, find for our use the 
single index sufficient. 

A very large proportion of thé catalogues 
we have received might as well have been 
6x9 (the size sugested by Mr. Sanders) as 
well as what they are, and so we have taken 
steps to have a new edition of our own cata 
logue made that size, even though some cuts 
will have to be made anew. 

If any considerable number of tool build- 
ers, ete., could be induced to adopt the 
6x9 inch size, and call it standard size, let it 
be understood that special pains would be 
taken to preserve standard size catalogues, 
and quite a move would be made in a rather 
desirable direction. 

What we do, with those too large, unless 


second 


of direct value, is to throw them aside. 
JOHN E. SWEET. 

Teaching Trades in Reformatories, 
Kditor American Machinist : 

In order to treat this subject understand- 
ingly it is necessary to take into consideration 
various social features, and to know some- 
thing of the science of penology. It is, 
however, very easy to give opinions, and to 
present plausible schemes that appear to be 
full of promise, but which upon trial will 
be found to be Utopian. It is also very easy 
to condemn methods of policy and detail, 
but not easy to devise new ones that will be 
successful. After looking into the subject 
it will be tound to broaden, and on investi- 
gation one wiil be brought face to face with 
vital problems that he had never thought of 
before in that connection. 

Men do and will commit crimes; society 
must and will put into operation means de- 
signed to punish offenders, and to protect 
itself from the depredations of such as may 
be convicted. Various communities differ 


is 


largely in the severity of the methods they 
employ to these ends, and the results achieved, 
other than a definite period of regtraint, 


AMERICAN MACHINIST 


;conduct, than to fear suspicion for the possi- 
[ble misdeeds of others? When we hear of 
|a crime committed by a machinist or a car- 
walks of life. | penter, we do not condemn the occupation, 
There is one thing, however, that may be | but rather the individual man. 
| put down as a fact, and this is that mere | bristles with analogies, and 
| punishment, or the fear of it, does not deter | while there may be found behind the prison 
men from committing crime. In countries | bars many excellent mechanics and men with 
where even death is the penalty for theft, | various other attainments, yet the fact re- 
there are still thieves, and in States where the 
punishments and discipline are most severe, 


inspire hope of reform, unless the person at 
| his release has the means of earning his own 
| living, and taking his place in the ordinary 


Penology 


no trades. If you descend the scale from 
felons to misdemeanants, may find a 


\larger proportion of mechanics, who have 


|men still become confirmed felons, and re- 
| peatedly convicted. It then ad- 
| mitted that prisons will always exist, and 
| that they must be maintained as_ public | 
|institutions, their first 
| safely confine those convicted, and secondly 


you 
must be 


become wrecks on the rocks of intemperance, 


for rum is no respecter of rank or condition, 
object being, to|and the mechanic keeps step towards the 
| potter’s field, between the lawyers and the 
ito provide for the employmant of such. | clergymen. 
|The first object—confinement—implies and | 
makes to 
the character of the work they may be em- 
ployed at. First there must be ample ar 

rangements for the internal and domestic 
care and maintenance of the institution, and 


secondly such industries may be carried on 


The action of a State in putting the means 


necessary various restrictions as of gaining an honest livelihood within reach 
of its first offenders, isoften unfavorably com 
pared with the non-action of the same au- 
thority in not providing means whereby those 
who have not committed offenses may be bene 
fited. While being in favor of trade schools 
as are found to be available or expedient, | and manual training for children, I should 
provided so many are not employed in any | rather have a boy gain his trade in some 
one branch as to interfere with the same | regular way, and largely by his own exer- 


industry outside. tions, than to have him gain it in any State- 


Now-let us see who prisoners are. Upon) assisted institution. But be that as it may, 
close examination it will be found that, | the policy of a State, or its duty to offenders, 
while there are many subdivisions, they | Should be settled independently of its duty 
can quite easily be divided into two classes, to law-abiding citizens, who should be thank 
viz., incidental and habitual criminals. In| fl that they are not wards of a common 
regard to the latter, it is probable that the | wealth. It is as if a well person should 


future student of political wil] |complain of his poor diet in comparison to 
wonder at the fact that the people of the 
present criminals of known 
vicious intent to practice their depredations 
with only periodical confinement; for before 
many years it is to be hoped that the system 
of identification of criminals by scientific 
mechanical measurement will have become 
universally adopted, and it will become im- 
possible for : 


economy 


| the delicacies and care a hospital patient may 


time allowed receive; for in each case the treatment is en 
forced, and avowedly for the person’s good. 


B. 


Cast-steel hardened & ground, 





1 person to be repeatedly con 
victed without the whole facts of his criminal 
history being known. 

As to incidental criminals, they include all | | 


4 tt. 





classes of persons, and crimes from capital | | 


A 
ty 1A 
cases to petty larceny, and such offenders] §\ // 
* . . . e iS es: 
might often be allowed their freedom with] §j i 
‘ ‘ ‘ J Per AU Steel set-srews, 
very little danger of. their again committing | 447°" ™ 





crime. In studying statistics of crime it is 
found that of those convicted for the first 
time. very few have any trade or settled 
occupation, and it may therefore be fairly 
presumed that the possession of a trade is a 


crucible steel 


An Adjustable Try Square, 
Kditor American Machinist : 
Perhaps some of your readers may find 
the following method of making a large 


safeguard against 
stee] square suitable for a shop standard, or 


many temptations that 
are incident to the want or lack of employ- | > : oa daghce 
for general shop use, of value, The principal 


advantage of this method of making it con 


ment. 

If you visit a reformatory as generally 
hundred 
men between the ages of sixteen and 


sieht asus ak ack tenia sists in it being adjustable after being hard 


young ened and ground to standard straight edges, 
thirty. who; to the beat belief of the judees and in being able to make it standard again, 
that passed upon their guilt, are fair subjects should it accidentally become slightly in 
for reform. The future prospects of these 
men, and the probabilities of their becoming 


respectable citizens, or lapsing again into 


jured, as most of them do sooner or later. 
FrepD. W. SALMAN. 


crime, must be of vital importance to the The Schiele Step Bearing, 
community in which they are to mingle. Is 
it not better that they should have an oppor 


tunity to acquire some trade or occupation 


Kditor American Machinist : 
I have the 
regarding the Schiele step bearing. 


discussion 
I have 
had no practical experience with the Schiele 
bearing, but in my experience with plain 
thrust bearings I have found that, 
where the shaft itself takes the thrust on the 
end, it gives better results regarding friction 


been interested in 
that will enable them to gain a living when 
released, so that they may be self-supporting 
instead of being almost obliged to again | faced 
become offenders, and eventually habitual 
criminals ? It should be remembered that 
the short and from inciden- 
tal to habitual criminality, and that it is bet- 
ter for a community to have a person do his 
part in life, than to be obliged to support 
him in prison. 


and wearing qualities than on a collar on 
the shaft. 
bly accounts for this. 


way is easy 


Speed of bearing surface proba 





Take screw presses as another example; 


thicker metal can be punched with one hav 
As to the disgrace to any trade, the lower. | ing the end of screw act as a thrust than with 


one with collar bearings, other things being 


ing of the dignity of an occupation, because 
of the fact that such trade may be taught in 
prison, there is doubt if it can be borne | 
out by actual test. To admit | pears that the center of the bearings is the 
grace, it must be premised that the public or 
employers would suspect that applicants for 
work, if of trades taught in prison, were 


lequal. The collar absorbs too much power. 
Taking these facts into consideration, it ap- 
of such dis- 
very best part of it. This order of things is 
reversed in the Schiele bearing. 
is made of such a shape that it may wear 
away faster, and is virtually thrown away. 
the Schiele 


curve as a thrust bearing only. Boring mills 


graduates of such schools, and would want 


proof to the contrary before hiring them;| These arguments apply to 
or else it is supposed that the public at large 
would become suspicious of mechanics gene- require a bearing to steady as well as sup- 
rally, believing them to be only thieves in | port the end on the spindle. 
Is it not more in reason for each 


man to make a record for himself, and to 


Judging from the vigor with which Mr. 
Richards has tackled Mr. Harrison, he (Mr. 


disguise. 





have not in the past been of a character to 


} honor his craft by good work and reputable 


K,) must be withholding some very interest- 





mains that a large proportion of felons have | 


The center | 
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| 
jing facts and experiments relating to the 
| Schiele bearing. 


I hope he will give us some 
detailed facts regarding the matter. 
Frep A. WELLES. 
Mechanics and Specialists, 
Editor American Machinist: 

I have been very much interested in Mr. 
W.S. Rogers’ ‘‘ Sketches of an Apprentice 
ship,” and the many improvised methods 
which ** Tom” has made use of has set me 
to thinking as to what I should have done 
under similar circumstances, and altogether 
Thave learned many things which may be 
of use to me in the future. 

There are one or two things in the issue of 
March 19th, however, about which I would 
like to say a few words. 

Mr. Rogers claims that a boy becomes 
“expert” on a planer, shaper or lathe in six 
months, ‘To my mind an expert planer, for 
instance, is one who can do any job that is 
Now, I should like to see 
who, after running a planer six 
months, would undertake to plane up one of 
the many pieces of accurate work which is 
required in a first-class shop, and make a 
good job of it. 


set before him. 


the boy 


Perhaps there are such boys 
(they must surely be born mechanics), but. I 
have yet to find them. 

Lam employed in a machine shop in which 
there are employed about 500 machinists, the 
majority of whom have served their appren 
of 
machine tool, including 
lathe, planer, shaper and slotter, and the re 


ticeship (which consists six or eight 


months on. each 


mainder of their time is given to vise work) 
in this shop; an apprenticeship of five years 
is required, They are also given instruction 
in mathematics and mechanical drawing, so, 
you see, the boys are given an opportunity 


to bring out whatever good there is in 
them. 

But, to the point: [ will venture to say 
that of the 500 machinists there are not more 
than 5 per cent. who are capable of doing 
the work required on our planing machines. 

It seems to me that this isa day of spe 
cialties; an ordinary man cannot be expert 
in everything in the machine shop. He may 
be a first-class vise hand; he may be able to 
construct a machine, and yet be incapable of 
running it, 

Since this state of affairs exists, it seems 
to me that a boy must put in more than six 
months machine in order to become 
“expert,” and in order to take the place of 


one who has had years of experience, and who 


on a 


has found that even he has many things to 
learn, CHARLES STELZLE., 
How Shall He Make His Tool Chest? 
Machinist : 

During the several years which it has been 
my privilege to read the AMERICAN MAcutin- 
ist, [do not remember reading a single article 


Editor American 


relating to the construction of tool chests. 
Now, as I am about to have one made, and as 
those I have seen were constructed just as ‘so 
and so” made his—which was generally a very 
poorly arranged affair, without any effort 
to rectify current defects—it occurred to me 
a word in the AMERICAN Macninist would 
call forth something concerning the subject, 
which would interest others as well as my 
self. The 
the various tools one uses in the shop isa 
small 


exact plan of gaining access to 


matter; but what we want 
to hoard 


is a place 
the same, so when we want a cer 
tain tool it will be forthcoming, without un 
necessary delay. L. 
<=> 


W. FRANKLIN, 


Our enterprising contemporary, the Colo 
rado Exchange Journal, has issued a special 
number devoted to Texas and its industries. 
It is large in dimensions, contains a variety 
of illustrations of scenes and scenery, build 
ings, ete., in that State, and a large number 
of carefully prepared articles on Texas in 
dustries, its cities and manufacturing advan 
The price of this number is $1. The 
Kachange Journal is published at Denver, 
Col. 


tages. 


me 


The Mechanical News has been changed 
in form, the size of the pages being reduced, 
while their number is increased, 


It is very 
much improved in appearance, 
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| The Tragedy in the Coke Regions. 


The tragedy that has recently been enacted 
in the coke regions of Pennsylvania points 
out a lesson the country cannot afford to let 
It was a tragedy in which 
ignorant laborers attacking property find 
their number lessened by the deadly Win- 
chester rifle in the hands of ‘‘ deputies.” 
There is little doubt that the coke workers 
intended to destroy the property of the com- 
pany, and the company, naturally enough, 
proposed to defend it. If this was all there 
is of the matter, but little need be said. 
It is not to be expected that men will stand 
idly by and see their property destroyed by 
a mob when they have the ability to pre- 
vent it, even though some one gets hurt. 

But this is not all there is of the matter. 
These men who started out to do the most 
illogical thing in the world—destroy prop- 
erty because they could not gain the points 
in dispute between themselves and the coke 
company—were men who never should have 
been permitted to land in this country. 
Many of them, beyond any doubt, were men 
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who, at one time oranother, had been imported 
—perhaps not by the company whose property 
they attempted to destroy, but by other 
in spite 
of the prohibition of a law never intended 
to seriously prohibit; imported, because they 
would work cheap, to take the places of 
other men who would not work so cheap. 
Others of them came under the false allure- 


should never be permitted to become citi- 
zens. They were brought to this country 
brought, if the bringing of cattle and sheep 
| was profitable. Their habits of life had 
| been such that they could live on the refuse 
| of self-respecting workmen, and it was 
apparently believed that the density of their 
they would go 


|ignorance was such that 


| ceived before. But experience has demon- 
strated, time and again, that such men will 
not continue to work for small wages. 
They can be depended upon to learn, very 
quickly, that they are working for less than 


character, no one except those immediately 
affected by it is likely to find fault; it is 
commendable. It is the methods employed 
| in the endeavors to compass their ends that 
| interest the people at large. It is some- 
| thing that concerns not alone or principally 
coke producers and their workmen. 
| 


| the 
| It is something that concerns every citizen, 
land something in which every citizen has a 
| right to be concerned. 
In any light in which the matter may be 
viewed, no company or individual should be 


permitted, directly or indirectly, to import or 








But good may yet come from this Penn- 
up the people to 
bear upon those | 


who make, and those who execute the laws, 


as to put a stop to the Janding in this coun- 


try of emigrants of the character of those 
who have brought disgrace upon it. 
Without saying anything of the immedi- 
ate wrong done intelligent workingmen by 
the influx of men too ignorant to know any- 
thing of law and order, and too degraded 
in their habits to live decently, the ultimate 
effect upon the country of such an influx 
ought to be apparent enough to induce 
legislation so stringent as at once to prevent 
importation of undesirable workmen under 
contract, and to prevent the steamship com- 
panies from landing a class of men whom 
the country connot afford to harbor at any 
price. Intelligent emigrants, men who 
come with a sense of responsibility, will 
meet all the just requirements of the country, 
and no others should be permitted to come. 
The citizens of this country—born and 
naturalized—have rights, one of which is 
self-preservation. 
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Small Compound Engines. 


Scarcely more than ten years ago (Novem- 
ber, 1880,) President Thurston, in the discus- 
sion of his inaugural address before the 
American Society of Mechanical Engineers, 
in reply to a query as tothe relative economy 
of simple cylinder and compound engines, 
(condensing) after making other statements, 
said: ‘‘Sometimes one engine comes out a 
little ahead and sometimes the other” (re- 
ferring to the two types mentioned). Since 
then, however, advances in the art of making 
and handling compound engines have settled 
the superior economy of the latter beyond 
any reasonable question; that is, very few, 
if any, engineers doubt that there is a very 
important saving in compounding engines of 
one hundred horse-power and over. The 
prejudice against compounding in such cases 
has, in this country at least, been overcome 
mainly by the logic of facts, as we have 
said before this. 
As an instance somewhat to the point, 
the writer remembers about twelve years 
ago having to do with a compound engine 
in the way of testing for economy and gen- 
eral adaptability to the purpose for which it 
was designed. At the time the observations 
were being made, a well-known builder of 
high grade steam engines came into the en- 
gine-room, and, after critically observing 
the behavior of the engine, expressed him- 
self very freely to the effect that, after care- 
ful observation and consideration of the 
whole subject, his conclusions were that, on 
the point of economy alone, the compound as 
a mill engine could never compete with the 
simple cylinder engine. Since then, how- 
ever, he has come to be a strong advocate of 
compounding, recommending such engines 
for nearly every purpose where more than 
one hundred horse-power is required. 
But while the economy of compounding 
in the instance of large and moderate-sized 
engines is so universally conceded, the ground 
for this economy is not so apparent that en- 
gineers do not disagree about it. One reason 
for this is, perhaps, the attempt to account 
for it in one direction, while the economy is 
doubtless affected by various causes, some 
of which are not very apparent. 
But while there has come to be a general 
willingness to admit the value of compound- 
ing engines of one hundred horse-power and 
over, it has been rather strenuously held that 
for small engines—say from twenty-five 
horse-power up to fifty—there was no gain 
in compounding. Such engines will natu- 
rally be operated non-condensing, and it has 
been argued that there would be loss rather 
than gain in their use. But this is not a 
settled fact. When it is seen that such en- 
gines can be built without serious complica- 
tion of parts, prejudice will to that extent 
be disarmed, and instead of here and there a 
small compound engine being built, it may 


‘ 
< 





[Apri 16, 1891 


economy tothe non-compound, an impulse 
is likely to be given to building non-con- 
densing compounds for stationary purposes, 


| that may speedily reach the smaller sizes. 
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Literary Notes. 


A |ODONTICS; OR THE THEORY AND PRACTICE 


OF THE TEETH OF GEARS. By George B. 
Grant 

This, the latest work on gearing, is a pub- 
‘lication, in book form, of the articles which 
| have recently been concluded in our columns. 
| Our opinion of the value of the matter has 
| been expressed in our issue of Dec. 25, '90. 
We know that the articles, as published in 
the papers, found a large number of readers 
among the practical mechanics of the coun- 
try, upon whom the general excellence of 
the gearing used finally depends, and in the 
convenient form in which it is now published 
it should tind a place in every mechanic’s 
library. Useful as it is, however, it would 
be much more so if it had an index. We 
think no work on such a subject, nor, in fact, 
upon any mechanical subject, should be pub- 
lished without being thoroughly indexed. 
Their convenient use as books of reference 
makes it necessary, and the greatest use of 
most books on mechanics and technical sub- 
jects is as books of reference. Nevertheless, 
this is a valuable book, and at the first read- 
ing one can make his own index, if he 
chooses, for future convenience. It is pub- 
lished by the Lexington Gear Works, Lex- 
Its price is $1.50, postpaid. 


ington, Mass. 


THE SOURCE AND NATURE OF ELECTRICITY 
AND ITS APPLICATION TO ELECTRO-PLAT- 
ING PROCESS. By Scott A. Smith, Member of 
the American Society of Mechanical Engineers. 
This little book of 35 pages has been 
issued by the Gorham Manufacturing Co. 
(silversmiths), Providence, R.I. In the intro- 
duction, which is the larger part of the book, 
an attempt is made to tell what electricity 
is, and the old theory, that electricity is a 
substance, is revived. The treatment of the 
subjects is an admirable example of con- 
densed statements, and to appreciate the 
book requires in the reader a knowledge of 
electricity, yet any one may profit greatly 
by its perusal and study. The book is got- 
ten up in a very tasteful manner, and is in a 
line with the artistic work of the Gorham 
Manufacturing Co. 


PIONS np) 
a ISWERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 











(170) ~J. F., Cleveland, Ohio, asks: Which 
is the better material to use for a one horse- 
power boiler, copper or iron ? A.—We prefer 
Iron, 

(171) L. P. H., Wilmington, Del., writes : 
A shopmate and I have had an argument 
relating to solid-ended side rods. Do the 
brass bushings add anything to the strength 
of the rod? A.—No. 


(172) Reader, Brooklyn, N. Y., writes: 
I have a lot of small castings of gun metal 
iron, in which I find trouble in working. 
Some I find soft enough and others very 
brittle. Can you tell me of any way that 
I can anneal them’? A.—The annealing 
process will depend much on the shape and 
size of castings, and the mixture of the 
metal ; and in many cases trials will be neces- 
sary to determine the course to pursue. We 
should heat the castings in a charcoal fire to 
the proper temperature, which can only be 
determined by experience (probably to a 
cherry red), and then cover the pieces and 
the fire with pieces of plate-iron, and again 
cover the whole with cinder ashes, and allow 
the fire to go out of its own accord. 

(173) E. W., Grand Rapids, Mich., writes : 
What books can you recommend for refer- 
ence and study to a molder of several years’ 
experience in the shop ? I want something 





| be found that there is a promising field in 
that direction. 
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pound locomotive is superior in point of 


If it is finally demonstrated that the com- 


for reference, both for molding cast-iron and 
brass. Recommend the book which you con 
sider to be the best in print. .A.—There are 
;}many good books published treating on the 
‘|above subjects, each covering a particular 
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field, according to the author’s experience, 
and therefore it isa difficult matter to say 
which is the best, and which of these will be 
most suitable for you. In fact, for reference 
you will need more than one book. We 
should advise you to get a catalogue of tech- 
nical works, or, if there is a public library 
in your locality, examine there the books 
relating to these subjects, and make such 
selections as your experience in molding may 
suggest as the best for your purpose. 


(174) C. D., Sudbury, Canada, asks: 
Would there be as much economy in using 
steam expansively in a direct-acting pump 
as in other engines? I am told they require 
steam the entire length of stroke. I know 
of pumps that work all right with 60 pounds 
of steam pressure, while the regular press- 
ure is supposed to be 110 pounds. I claim 
that there will be economy in cutting off the 
steam at half stroke. A.—In pumping 

water against a constant head, the steam in 
the cylinders should also develop a constant | 


power. Hence, in direct-acting pumps 
which have no fly wheel, the steam should 
follow full stroke. In fly wheel pumps, 


the steam may be cut off and expanded; the 

fly wheel will regulate the power developed, 

so as to make the work uniform. This is | 
the only oftice of the fly wheel, and if some 
other device which is less costly, simpler, and 
more effective, is substituted for the fly | 
wheel, there will be a gain by expanding 
the steam. 


(175) Mariner, Sitka, Alaska, writes: In| 
a manual of marine engineering occurs the 
following statement, which I think is incor- | 
rect, namely: ‘‘ The friction of the water per 
square foot of surface will depend upon the 
pressure directly, so that the resistance from 
a square foot near the water line is very dif- 
ferent from one twenty feet below it.” 
Other authorities, which [ do not happen to 
have at hand, enunciate the law that fluid 
friction is independent of the pressure. A. 
—The opinion that the pressure varies with 
the depth of flotation is frequently enter- 
tained, but nevertheless we believe it to be 
erroneous, The amount of resistance to fric- 
tion for a given extent of rubbing surface is 
by experiment found: To be independ- 
ent of the pressure between the liquid and 
the solid ; 2. To vary nearly with the square 
of the relative velocity ; 3. To vary directly 


|} hence during 


with the amount of rubbing surface ; To 
vary directly with the heaviness of the 


liquid, that is to say, of a cubic 


unit of the liquid. 


the weight 


(176) J. W.S., Phoenixville, Pa., writes: 
Please ees a me through your columns, 
what should be the speed of a Judson gov- 
ernor to fully control a horizontal engine 
18x36 inches, making 60 revolutions per 
minute with 60 pounds steam pressure ; and 
please state how I can set the governor to 
the right speed. A.—There are two kinds 


of Judson’s governors manufactured, the 
standard and the spring governors; the 


standard is run at a slower speed than the 
spring governor, and the speed at which 
they ‘should be Tun. is stamped on them, 
For your engine the speed of the standard 
governor will probably be 115, and that of 
the spring governor 165. In order to set 
these governors to make this speed you will 
have to put the proper size of pulley on the 
shaft. Or give the diameter of your pulley 
on the main shaft to the manufacturers of 
the governors, and they will put a suitable 
pulley on the governor. 2. What should be 
the power of “the engine under the above 


conditions ? A.—We should rate it at 838 
indicated horse-power. 

(177) Reader, Brooklyn, N. Y., writes: 
I am apprenticed in a printing press  build- 


ing shop, and I wish to become a marine en- 
gineer. I do not care to leave this shop and 
go into a marine shop, as I think that I can 
learn the machinist trade where I am en- 

gaged at present. I study in the evenings, 
— take lessons in mechanical drawing also, 
Please give me your advice, and refer me to 
good books, which will enable me 2 to succeed 
in becoming a marine engineer? A.—You 
have commenced well; continue “your study 


in the evenings, and learn as much of me 
chanical drawing as possible. The marine 
engineer's duties have increased much in 


late years, and to be successful, it is neces- 
sary that he should have a good knowledge 
of the different branches of mathematics. 


| represented by the curve 


ithe wheel is 


AMERICAN 


obtain an experience in marine engine build- 


ing, and a familiarity with marine 
which in our opmion is essential. 


work, 


(178) W. L. E., Rock Falls, Ill., asks: 
How much further will a point on the cir- 
cumference of a driving wheel of a locomo- 
tive move while the wheel makes one revo- 
lution upon the rail, than the center of the 
wheel? The wheel is 4 feet 6 inches diam 
eter. 2. Will a point on the circumference 
of a wheel move further while the wheel 
makes one revolution upon a straight  sur- 











face than a point upon the circumference of 
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a wheel which makes one revolution upon 
its axis ? -Let A D be the wheel mov- | 
ing along the track W Nin the direction 
indicated by the arrow, and let A be a point | 
on the circumference. The path of. this | 


point during one revolution of the wheel is 
A B A,, which 
acycloid. The length of this curve is equal 

to four times the diameter of the wheel. If 

4.5 feet in diameter, the length 

cycloid will be 4.5 x 4 = 18 feet, 

one revolution of the wheel 

the point A travels through a distance of | 
18 feet. The path of the center (C of the | 
wheel is represented by the straight line | 
C Cy, and for one revolution of the wheel, | 
the length of C C, will be equal to the cir- | 
cumference of the wheel, which is equal to 

the product of the diameter of the wheel | 
into 3.1416. If then the wheel is 4.5 feet | 
diameter the center ( will travel, during one 
eh yey of the wheel, through a distance 
of 4.5 & 3.1416 = 14.1872 feet. We have 
feed. that during the same time the point 
A will travel through a distance of 18 feet, 
which is 18 — 14.1372 = 3.8628 feet greater 


is | 


of the 


than the distance through which the cen 
ter C bas traveled. In regard to the sec 
ond question, it will be readily seen that 


during one revolution of the wheel on its 
own axis the point A must travel through 
a distance equal to the circumference 
of the wheel, which, as we have already 
seen, is 3.8628 feet less than the distance 
through which A travels during one revolu- 
tion of the wheel along the line WN. 


(179) D. E. P., Allegheny City, Pa., asks: 
What is the duty of an engineer in regard 
to blowing out his boiler?) .4.—Many of the 
impurities of water will sink to the bottom 
of the boiler, and to remove these impuri- 
ties the bottom blow-off valve is used. The 
common practice is to blow down a little 
two or three times a day, with a boiler at 
work; but in some cases it may be advan 
tageous to blow down oftener. Sometimes 
the impurities are held in suspension for 
some time by the agitation of the water 
after they cease to be soluble, and float 
a scum on the surface; in such cases a sur 
face blow-off valve often used. Again, 
when the water contains impurities of light 
weight it found better to blow down 
after the boiler has been for some length of 
time quiet, and the deposit has had time to 
settle. From the foregoing, it will be scen 
that it is the duty of the engineer to observe 
closely the kind of water he using, and 
the effect produced by blowing down, 
and then use the blow-off valves such 
times, and with such intelligence, will 
keep the boiler clean with as little waste as 
possible. 2. Is the effect of the pressure 
exerted on the internal surface of a cylinder 


as 
1S 


is 


is 


at 
as 


the same as that of the pressure on the ex 
ternal surface? A.—No. If the cylinder 
| Should not be exactly true, the effect of the 
internal pressure will be first to produce a 
true cylindrical surface, and then tear the 
metal apart. With an external pressure, 
the effect will be, if the cylinder is not ex- 
actly true, to flatten the cylinder still more, 
and cause it to collapse with less pressure 


than it will require to burst it. 
cylinders will not stand 
pressure as internal pressure, 
difference in these pressures is 


(180) C. W. B., Toronto, Canada, writes: 


Generally, 
much external 
and often the 
considerable. 


as 





We should therefore advise you to follow 
the course of instructions indicated in our 
issue of February 19, current volume. All 


the books we have mentioned there are good | 


books, and they are serviceable in many 
branches in which an artisan may be engaged, 
and particularly in the engineering protes- 
sion. After you have mastered the element- 
ary studies mentioned in our article, and 
with which all marine engineers should be 
familiar, you will have a sufticient knowl- 
edge to enable you to decide, without any 
assistance, which of the more advanced 


works will be of the greatest benefit to you, | 
time | 


and to which the greatest amount of 
should be devoted. You will also then be in 


a position to decide whether it will be of ad 
a 
to | 


sO 


in 


as 


vantage to you to work a year or 
marine engineering establishment, so 


I enclose a sketch with a description and a 
query to which an answer in your columns 
| will greatly oblige me. A isa pulley carry- 
jing around belt over idler pulleys B, and 
b,,; Cisadisk with a number of small pul- 
jleys on spindles around it, which engage 
| with the belt as they pass between the idlers 
|B, and B,. The diameter of the pulley A 
is 8 inches, and the diameter of the disk is 
104 inches on the line of centers of the small 
| pulleys on spindles; these pulleys are 14 
inch diameter. The disk revolves at a speed 
| of 20 revolutions per minute in the direction 
of the arrow on sketch. What I wish to 
know is at what speed shall I run the pulley 
A to turn each of the 14-inch pulleys on the 
disk three revolutions per minute while its 
center passes through a distance of 34 inches? 
Please explain how to compute the speed of 
the pulley A, A.—Assume that the belt on 
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the idlers is stationary, and that the disk| Get particulars of our new Wall, Suspended and 


makes 20 revolutions per minute, now let us | Radial Drills. C. H. Baush & Sons, Holyoke, Mass, 
find, under these conditions, the number of | , Miler’s Falls Co., 93 Reade st... New York, are 
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r] ( Ss 4 a ) | i $- 3 | ¥ " . : 
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pulleys. The speed of these pulleys is as} for Appleton Mfg. Co.’s Emery Grinding Mac River. 


much greater than that of the disk as the} special designs and drawings made by Arthur I 

radius FR of the belt is greater than the radius | Stevens, Mech. Eng., 11.8. 9th st., Phila. Pa. 

rof the small pulleys. The radius ? is equal For the Latest Improved Diamond Prospecting 
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tions the 14-inch pulley isto make three | Electrical work, superior facilities, builders of ma 


revolutions while its center passes | chinery, heavy and light. 
through a distance of 34 inches. The}! Guild & Garrison, Brooklyn, N. Y., manufacture 
*. wes SSS cB a steam pumps, vacuum pumps, vacuum apparatus, 
diam tel of the disk on the line of Cen | air pumps, acid blowers, filter press pumps, ete. 
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28.2684 turns, and during 20 revolutions of the 


: : ge y Saat Machine Company, Philadelphia, Pa. 
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D. Walter Brown, Counsel in Patent ¢ 
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Foot and Power Presses for Metal, Paper and 
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coutrivances,ete.,by T. W. Barber. 1,936 illustrations, 
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De Lamater Screw Propeller Wheel made only by 
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adapted for Heavy Steamship Repairs. 
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AMERICAN MACHINIST in your town or. establish 
ment, send for Circular of New Club Rates, and 
try it yourself. Address AMERICAN MACHINIST, 96 
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‘Binders for the American Machinist. Two 
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. has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St... New York. 

‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
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lations from the diagram, also the principies of 


‘ases, 


; economy in operating steam engines and current 
small pulleys which must be made up by | practice. in testing engines and boilers. Price $2, 
the speed of the belt moving in the direction | Postpaid. Published by John Wiley & Sons, 53 


as indicated by the arrow 2. The circum eee ee os Oe ea 
ference of 14-inch pulley is 4.712 inches, 
hence the speed of the belt’ must be 4.712 

105.368 1,910,094 inches per minute. The 
circumference of the &-inch pulley 25.13 
inches, and the speed of the circumference 
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revolutions per minute, 
The Atlanta (Ga.) Car 
car works 


Company may enlarge its 
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Business SPECIALS) 


‘otton factory will probably be located at Chat 


Bryer Ga 
A large steel plant will probably be erected at 
+ South Bristol, Tenn 


~ Transie nt Advertise me nts t 50 ‘cents a line. ‘for each | 
insertion under this head. About seven words make a 


The capacity of the Scotland Neck (N, ¢ 
mills will be doubled 


) Cotton 


7 } There isa probability of bridge works being es 
| line. Copy should be sent to reach us not Jater than : I ; pid 
> ; i 3 ee tablished in Austin, Tex. 
Saturday morning for the ensuing week's issue. 
A 5,000-spindle cotton mill is reported as to be es 
Gears, gears, gears, gears, gears. See page 20. tablished at Halifax C. H., \ 


It is reported that J 
and iron foundry at 


Link-Belting and Sprocket Wheels. H. Krause will start a brass 


Send for Catalogue of Link-Belting. 


Tampa, Fla 


Over 50,000,000 feet of Link-Belt in use Large iron and steel works may be established at 
Link-Belt Engineering Co., Philadelphia and N. Y. | West Newton, Pa., by J. W. Baily 
Shafting Straighteners. J.H. Wells, Tampa, Fla \ roiling mill and cotton tie factory are reported 
*Bradley’s Power Hammers, the best in the] .. ¢o pe erected at Svlacaug: lk 
world.’ 20 sizes. Bradley & Co., Syracuse, N. Y wads gh pic dtiaahe wl Macs —— am 
The Improved Justice Hammer. Williams, White The $100,000 rolling-mill now building at Annis 
& Co., Moline, IL, manufacturers, ton, Ala., will soon be in operation 
Pattern and Brand Letters. A variety of sizes A company is being organized at Canton. Ga.. t 
and styles. Heber Wells, 8 Spruce St., New York. ; . 2-6 : me e tt a ; o hs ee Aes a 
® _ @ ® » erect and operate a cotton factory. 
Davis Key-Seating Machines kept in stock by : 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. The Lone Star Planing-mill Company, Ft. Worth, 
Ice and Refrigerating Machines, 155 sold, and all | Texas, will enlarge its planing-mill. 


successful. David Boyle, 521 Monroe St., Chicago, Il : NS . 
A company will establish, it is reported, an iron 


‘How to Keep Boilers Clean.” A %6-page book |, : 
mailed free by Jas. E. Hotchkiss, 120 Liberty st,, N. Y, | foundry and machine shop at Orange, Tex, 

Selden Packing for stuffing-box, with or without A proposition has been made by out-of-town par 
rubber core, Randolph Brandt, 38 Cortlandt St., N. Y. | ties to erect a woolen-miil at Sherman. Tex. 

Locomotive Driving-Box Planer Tool. Pedrick & a : : , - 
Paes Philadelphia Pa. ' ey rhe Elliston Machine Works Co. have established 

Special Tools for Railway Repair Shops. Pedrick | @ foundry and machine shop at Elliston, Va. 
& Ayer, Philadelphia, Pa The Harrisburg Boiler and Manufacturing Works. 

Light Special Machinery and Tools to order. The | ,; East Harrisburg, P will incr ESE 

iy - . , a at East Harrisburg, Pa., rease Capacity. 

Meriden Machine Tool Co., Meriden, Conn. ; : : , CFOASS CAPREITY 

I. D. L. Drawing Stands. The original, For par A Canada party is investigating with a view to 
ticulars and prices, address W.S. Rogers, Troy, N the establishment of tool works in Atlanta, Ga, 
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Arrangements are, it is reported, being made for | 


the construction of a rolling-mill at Cedartown, 


Cra 


The Birmingham (Ala.) Boiler Works, Crellin & 


Nalls, proprietors, has doubled the capacity of its | 


plant 
The Grand Trunk Railway will establish a 
rolling-mill at Point St. Charles, Quebec, to cost 
$50,000 


It is stated that the Martin’s Ferry (Ohio) Boiler 
Company will remove their works to Cameron, 
W. Va 

Endeavors are being made for the organization of 
a stock company to erect a cotton-mill at Thomas 
ton, Ga. 


The Huntsville (Ala.) Electric Company is report 


ed as to put anew incandescent outfit in its electric | 


light plant 

The Bristol Foundry and Machine Works, at Bir- 
mingham, Ala.. are preparing to add some new 
machinery 

The citizens of Boise City. Idaho, have subscribed 
$10,000 subsidy to secure the location of a $35 000 
woolen-mill. 

A Marion (Ohio) party has made a proposition to 
establish an iron foundry and machine shop in Win 
chester, Tenn. 

The Riverside Iron Company, of Wheeling, W. 
Va.. is preparing to build an addition 240x100 feet 
to its tube works. 

There is areport that the Salisbury cotton-mills, 
Salisbury, N. C., propose increasing their capital to 
erect another mill. 

The Eliot Frog and Switch Company, of East St. 
Louis, Mo., is about to enlarge its shops by an ad- 
dition of 410x140 feet. * 

Gastonia, S. C.. is to have a cotton factory. A.C. 
Somerville and others have organized a stock com- 
pany for the purpose. 

It isstated that the Eufaula Improvement and 
Security Co. contemplates the erection of a cotton 
Eufaula, Ala 

The Caraleigh Mills Company, Raleigh, N. C., has 
decided to erect a cotton-mill of 10,000 looms, with 
full equipment of spindles. 


mill at 


At Suwanee, Ga., parties are prospecting, with a 
view of establishing a steel plant to manufacture 
steel by the direct process. 

J.D. Wright & Sons, Brooklyn, N. Y., issue a circu- 
lar in which is illustrated and described the friction 
shaper made at their works. 

It is stated that efforts are being made for the or- 
ganization of a $100,000 stock company, to erect a 
cotton-mill at Blacksburg, S.C. 

Light Co. will, it is stated, 
put new machinery in, and increase the capacity of 
its electric light and gas plant. 


The Rome (Ga.) Gas 


The Huntington & Big Sandy Railroad Company 
will erect at Central City (P.O. Huntington, W. Va.,) 
roundhouses and machine shops. 

An Ohio iron manufacturing company is reported 
as having made a proposition to erect an iron fur- 
nace and rolling-mill in Trenton, Ga. 

A company has been organized at Renfrew, Ala., 
with a view of encouraging the establishing in that 
town of a rolling-mill and pipe works. 

The Cincinnati Southern Railroad Company 
(oflice, Cincinnati, Ohio.) is reported as to move its 
Somerset machine shops to Burgin, Ky. 

Efforts are being made for the establishment of 
an electric light plant at Kingston, Tenn. A. B. 
Anderson, mayor, can give information. 

The Southern Pin Company has been organized at 
Hickory, N. C., and will manufacture articles of 
wood and metal. Capital stock, $10,000, 

A Northern party will, it is reported, erect an ice 
factory, at Fernandina, Fla., at a cost of $10,000. J. 
©. Perine can probably give information. 

A large force is at work on the railroad machine 
shops extension at Clarendon, Tex., and the new 
machinery will soon be placed in position. 

The new foundry of Dougherty Brothers, at Low 
eli, Mass., will, it-is said, be furnished with machin 
ery to run by electricity, at a cost of $35,000. 


The Scott Machine and Hardware Company, at 
Denver, Col,, are enlarging premises to double 
former size, and wiil put in several new tools. 


The Anniston (Ala.) Pipe Works have resumed 
operations with about 75 or 80 men at work, and 
this number will be increased in a short while 


\ company recently organized, with most of its 
stock placed, expects soon to commence the erec 
tion of a plant for making steel, at Denver, Col 

hk. C. Commander, James Allen, P. A. Wilcox and 
others, have incorporated the Florence Iron Works, 
with a capital stock of $10,000, at Florence, 8S. C 


It is reported that the Rochester (N. Y.) Car 


AMERICAN 


It is stated that Howard & Sears contemplate the 
| establishing, at New Castle, Va., of a plant for 
ithe manufacture of steel by the Adams direct 
process. 

L. M. Hoffman, L. L. Matthews, and 
| others are the incorporators of a $30,000 stock com- 


Suggs, W. 


pany to erect a 4,000 spindle cotton factory at Dal- 


las, N. C. 

Parties are corresponding relative to the estab 
lishment of a $130,000 engine works in Norfolk, Va. 
The Secretary Chamber of Commerce can give in 
formation. 


A $250,000 plant, for the manufacture of machin- 

ery, is reported as to be erected at Harriman, Tenn 
|The Harriman Manufacturing Company can give 
| information. 


it is stated, the Paris (Ky.) Ice Manufacturing and 
Cold Storage Co. to erect an ice factory and cold 
storage plant. 

Negotiations are pending at Corsicana, Tex., for 
the erection of a stove foundry and machine works, 
at the cost of $150,000. local parties 
are interested. 


Eastern and 


D. E. Jones & Company have leased the old Eagle 
foundry, Little Rock, Ark., and will manufacture 
their own fans for their cotton elevators, and make 
other castings. 

Engineers are now engaged at Irongate, Va., lay- 
ing out the site for an 80-ton blast furnace, the con- 
struction of which will 
the plans are matured. 


be commenced as soon as 


Negotiations are now in progress for the estab- 
lishment of a foundry and pipe works, at New Bir- 
mingham, Tex. The New Birmingham 
Land Co. is interested. 


Iron and 

A company has been incorporated, with a capital 
of $30,000, to establish a cotton factory of 4,000 
spindles at Dallas, N.C. CC. H. Little can give in- 
formation regarding it. 

The machinery for a large pipe factory has ar 
rived at Abingdon, Va., and awaits the construction 
of the building, which has been let by contract, and 
is rapidly being completed. 

W. A. Steere, of Boston, Mass., is now organizing 
the Pell City Cotton-mill, at Pell City, Ala. The 
company has been chartered in Massachusetts, with 
a capital stock of $400,000. 

The 0. L. Packard Machinery Company, of Mil 
waukee, Wis., has filed articles of incorporation, 
signed by W.S. Williams, Fred. Fred. 
Hildibrand and James Morrison. 


H. Kappe, 


A hardware manufacturing company is corre 
sponding relative to the establishment of a $30,000 
plant in Norfolk, Va. The secretary Chamber of 
Commerce can give information. 

The Cold Rolied Steel Company, of Pittsburgh, 
’a., Will apply for a charter on April 21. 
tal stock of the company will be $50,000 
at Pittsburgh is almost completed. 


The capi 
The plant 


A stock company is reported as organized. with 
Thomas Swafford, president: Daniel Swafford, 
vice-president. and John Gallagher, secretary, to 
erect a saw-mill at Worthville, Ky. 

At Newport, Ky., L. H. Wilson, J. M. Raney, W 
W. Worcester, and others, have incorporated the 
Worcester Wire Mfg. Co., for the purpose of manu 
facturing wire goods; capital stock, $12,000, 

It is stated that B. J. Soper. of Malone, N. Y., bas 
purchased a controlling interest in the Elliott Car 
Works, at Gadsden, Ala., and that $100,000 will be 
expended in improving and enlarging same 
Martinsburg, W. Va., has induced the Common 
Sense Engine Company, of Springfield, Ohio, for a 
consideration of $25,000 and five acres of land. to 
locate in the former place, and employ 250 hands 
Northern capitalists will, it is reported, erect a 
steel rail-mill in Dayton, Tenn., provided the city 
take stock in the company and donate site. The 
Tennessee Industrial Land Company is interested, 


The W. Dewees Wood Company, of McKeesport, 
Pa., is making good progress in the erection of the 
iron building for its new heavy sheet-iron mill, | 
which will be in operation probably next summer 
The Reynolds Iron Works has been incorporated, 
at New Orleans, La. as the Reynolds [ron Works 


G. W. Seller and C. B. George have incorporated, | 





MACHINIST 


There is water works agitation in Newburyport, 
Mass.: Sparta, Mich.; Marshville, Wis.; Torrington, 
Conn.; Auburn, Neb.; Kent. Wa8h.; Duluth. Minn.; 
Pana, Ill.; Waco, Texas; Riverside, R. L.; Dayton, 
Wash.; Crockett, Texas. 


The Friedensville Zinc Company is negotiating 
with the Bethlehem Iron Company for the purchase 
of a piece of property bordering on the Saucon 
Creek and Lehigh River at Shimersville, Pa. for 
the erection of a large plant. 


Articles of incorporation have been filed by the 
Northwestern Engineering and Machinery Co., of 
St. Paul. Minn. The capital stock is $50,000, and 
the incorporators are: Charles A. Daigh, W. G. 
Strickland and J. M. Badger. 

There is a statement current to the effect that the 
Scottish Middlesborough Land Company, Limited, 
| have been organized, with a capital stock of $1.000,- 
000, to establish iron works, rolling-mills and pipe 
works at Middlesborough, Ky. 


The Harriman (Tenn.) Wrought-iron Company has 
been organized, for the purpose of building an ex- 
perimental plant for manufacturing wrought-iron 
direct from the ore. The Harriman Manufacturing 
Company can give particulars. 

The Davis Coupling Equipment Company, with a 
capital stock of $100,000, has been incorpsrated at 
Albany, N. Y. The will manufacture 
automatic car couplers and attachments at Cort- 
landt, Westchester County, N. Y. 


company 


It is reported that the mammoth machine shops 
of the Richmond & Danville Railroad will be moved 
to Charlotte, N. C.. this month. The repairing de- 
partment will be the first to arrive. The grounds 
and buildings are being prepared. 

The Danville Foundry and Machine Co., of Dan- 
ville, Il.. has been incorporated, to do a general 
foundry and machine manufacturing business; capi- 
talstock, $75,000. The incorporators are: William 
Stewart, Mary Stewart and L. A. Chesley. 

John Svenson, 41 Coal Exchange, Scranton, Pa., 
has issued a catalogue of a drawing table of his in 
vention: also a tool for draftsmen, called the multi- 
linead, which serves the purpose of several tools 
The circulars contain a number of commendatory 
letters. 

It is stated that negotiations are pending fora 
cotton factory, locomotive works, rubber works, 
and steel works, to manufacture steel by the Adams 
direct process, to be erected at Chattahoochee. The 
Chattahoochee Land Company, of Atlanta, Ga., is 
interested 

The South Florida 
pany, at Orlando, Fla 
South Florida Foundry and 
tal stock, $150,000. It is stated that the company 
will erest a new building and put in $15,000 worth 
of machinery. 


Foundry and Machine Com- 
. has been reorganized as the 
Machine Works; capi 


The Wheeler & Tappan Company has been incor 
porated at Chicago, Ill. to manufacture and deal in 
steam pumps, machinery, and appliances. The.con- 
cern has a capital stock of $15,000, and its incor 
porators are: Thomas J. Wheeler, Amos K. Tannan, 
and F. J. Griffen. 

The Norfolk (Va.) Supply Company, with a capi 
tal stock of $50,000, has been incorporated by B. D. 
Groner, president; T. E. Elliott, vice-president, and 
F. J. Bain, secretary, for the purpose of establish 
ing machine shops for the manufacture of railroad, 
steamboat and other supplies. 

The Dustin-Hubbard Manufacturing Company, 
Fort Payne, Ala., has reorganized with J. P. Dorn 
virtha, president, and N. Whalley, vice-president; 
changed company’s name to the Fort Payne Ma 
chine Works, and will put plant in operation, Ad- 
ditional machinery has been put in 
The Kitts Steam. Alarm Co., Oswego, N. Y., has 
issued an 1891 catalogue of steam specialties, such 
as high and low-water alarms, pressure boiler feed 
ers, pump governors, steam traps, damper regu- 
lators, reducing valves, ete The catalogue is illus 
trated, and contains description of speciaities. 


been 
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A party of capitalists, representing the National 
Safe Deposit and Vault Manufacturing Company, of 
Pittsburgh, and representatives of the Chicago Safe 
and Lock Company, recently interviewed Youngs 
town (Ohio) capitalists, proposing to build a large 
safe factory at that place. They desire to capital- 
ize the new concern at $350,000. 

The Osgood & Willey Co., Potter Building, New 
York, has entered upon the somewhat novel busi- 
ress of establishing what may be called a buyers’ 
exchange. The company will put correspondents, 
free of charge, in the way of finding where to buy 
anything whatsoever that they may want, seeing 
that they get catalogues, and other desired infor- 
mation. 


The new rolling-mill for The Washburn & Moen 
Mfg. Co., at Waukegan, IIl., will be quite extensive. 
The main building will be 140 feet in width by 400 
feet in length, with a wing on one side 40 feet in 
width and 160 feet long, and one on the opposite 
side 40 feet in width by 100 feet long. The building 
will be entirely of steel, designed and built by The 
Berlin Iron Bridge Co., of East Berlin, Conn. 


The Cooper Boiler and Engine Company, of St. 
Johns, Mich., employing about fifty hands in the 
manufacture of boilers and engines, has decided to 
move its plant to Muncie, Ind. The company has 
been manufacturing only small boilers and engines, 
but 1t is the intention on moving the plant to Mun- 
cie to increase the facilities and manufacture all 
sizes up to as large as fifty horse-power. A general 
machine shop will be added to the business. 

The Shendun Machine and Repair Works were re- 
cently incorporated by citizens of Shendun and 
Port Republic, Va. The president of this company 
is E. R. Armentrout; W. L. Harper, secretary and 
treasurer, and S. E. Boyd, superintendent. This 
company is now erecting at Shendun, a large, cor- 
rugated iron building, 108x105 feet, where 75 men 
will be employed, when in operation, repairing en- 
gines, boilers and other machinery and agricultural 
implements, as well as manufacturing many arti- 
cles in iron and wood. 

The organization of the Standard Boiler and 
Bridge Works, of Bellaire, Ohio. will take place as 
soon as it can be done, according to law, The lum- 
ber for the buildings and other material has been 
purchased, and the erection of the building will be 
pushed as rapidly as the weather will permit. Mr. 
J. Jarrold, at present superintendent of the Carroll- 
Porter Boiler and Tank Company’s works, of Pitts- 
burgh, will be manager of the new works, The 
machinery will be ready to place in position short- 
ly, and the new company will be ready for business 


soon. 


Passed Assistant Engineer jof the navy] John A. 
Tobin is the inventor of a bronze metal, which has 
received much attention and general approval of 
its merits in its specified uses for certain machin- 
ery of all the new cruisers constructed or in course 
of construction. It is now being manufactured for 
the Government by the Ansonia Brass and Copper 
Company. and experience shows that it can be 
forged and stamped as readily as steel; that it can 
be drop-forged in the same manner as steel; that it 
possesses great tensile strength, toughness and elas- 
ticity when drawn into wire; that, in the manufact- 
ure of gunpowder, its unliability to give off sparks 
makes it valuable, and the result of the tests, in 
comparison with other metals, shows many advan- 


tages.— The Tribune. 


The largest shipment of gold mining machinery 
that has ever been shipped at one time from this 
city has just been shipped to Golden, Col. A Pueblo 
banking company contracted with J. & J. B. Mil- 
holland, of Fifth avenue, in October last, for one of 
the largest mining plants this firm has ever taken. 
It was contracted in October, as above stated, and 
was shipped on Saturday. The plant consists of en- 
gines, drums, sheaves, shafts, and one of the Lamb- 
ing patent booms, and two of the largest excavators 
of Mr. Lambing’s patent, with a great deal of other 
work specially made by the above-named firm for 





Steps have taken toward the erection of a 
large factory in West Lynn, Mass. for the project- | 
ile department of the Electric 
Works. The projectile department is connected 
with the United States Works, and when it is in full 


Thomson Houston 





Company, Limited, with W. H. Reynolds, president, 
and J.S. The capital stock is | 
$40,000 


teynolds, secretary. 


Bonnot Brothers, of Louisville, Ohio, have made a | 
proposition to parties to take worth of 
stock in a $100,000 company for the purpose of es 

tablishing boiler and engine works at Big Stone 
Gap, Va. 


$60,000 


The Southern Wood Manufacturing and Creosot 
ing Company, Limited, has been incorporated, with 
a capital stock of $100,000, for the purpose of 
creosoting wood, erecting saw-mills, etc., at New 
Orleans, La 


A. L. Soulord, E. A. Hoffman, Jr., F. L. Kilpatrick 





Works will remove their plant to Johnson City, 
Tenn., and will expend $100,000 in establishing it 


establish a locomotive works at Alabama City, Ala. 


| 

Rumor says that $150,000 has been subscribed to | 

| 

The total capital of the company is to be $500,000, | 


The Hyer Sheenan 
been incorporated at 


Electric Motor Company has 


Stafford Springs. Conn., to 


and others, have organized the Bridgeport Electric 


| Light and Ice Co., to erect an electric light plant 


and ice factory at 
stock is $60,000, 


Bridgeport, Ala. The capital 


The National Malleable Iron Co. has been ineor 
porated at Peoria, IL, with a capital stock of $100, 


000, to manufacture malleable iron, machinery and 


implements, by Andrew Henry, Albert Angier, and 


manufacture motors, governors and other special- | George A. Wilson. 


ties | 
| 


The West Virginia Central & Pittsburgh Railway 
Company will enlarge their machine works at El 
kins, W. Va, witha view of adding the manufacture 
of cars, 


W.C., L. and E. F. Lanier, operating the West 
Point (Ga.) Foundry, have incorporated the West 
Point [ron Works, to establish iron works, electric 


light plants, construct water works, ete. The capi 


| tal stock is $50,000 


lof machine tools, comprising tools for 


operation will require between 1,200 and 1,300 men 


} just shipped. 


The Betts Machine Company, Wilmington, Del., 
have Issued a very neat and substantial catalogue 
machine 
The catalogue 
is printed on heavy paper, of a fine quality, and has 


shops, botler shops, car shops, ete. 


a strong cover; it will be preserved by those secur 
ing it. 

The Pueblo lron Foundry Company, F. P. Lehner, 
proprietor, at Pueblo, Colo., are now erecting a fine 
machine shop, 44x160, This will be equipped with 
modern tools, The foundry department will be still 
further improved, and present capacity for melting 
iron be doubled When completed, 16to 20 tons can 
be melted per day 


and 
pany have been organized, at Gastonia, N.C 
a capital stock of $25,000 
pany are: J 


The Gastonia Foundry Machine Shop Com 


. With 
The officers of this com 
B. Beal, president; Miles Hanna, vice 
president, and J. R. Spencer, secretary. This com 
pany contemplate the early construction of an iron 
foundry and machine shops 


The Damascus Steel Company, of Portsmouth. ©.. 
has decided to locate works in Denver, Colo... a new 
organization having been formed between the com 
pany and several capitalists of the latter city 
company 


This 
manufactures steel tools. Its new works 
will cost in the neighborhood of $250,000, and will 


employ several hundred men 


mining purposes. The weight of the entire ship- 
ment was 180,000 pounds, or about seven car loads. 
A most singular feature about this shipment was 
that ii was shipped by river from here in place of 
by rail. The above firm are now negotiating for 
two or three more plants about the same as the one 
The Milhollands make a specialty of 
wire rope haulage machinery, and are now building 
three to be shipped to various parts of the country, 
and are endeavoring to induce as much of the far 
Western trade to come to Pittsburgh as possible: 
vet itis found that freights handicap our home in 
dustries for that trade quite a good deal.— Pitts 
burgh (Pa) Telegraph 


8 RR —_—_—— 
Friction of a Pivot Bearing, 
At the recent meeting of the Institution 
of Civil Engineers (England) the first paper 
read was the ‘* Fourth Report of the Re- 
The follow 


from 


search Committee on Friction, ”’ 
ing abstract of it is taken London 
Bnginecring : 

The experiments on the friction of a foot 
step bearing were made at Messrs. Simpson 
& Co.’s works, Pimlico. The bearin® ex 
perimented on was flat-ended, and 3 inches 
in diameter, The vertical shaft carrying the 

geared to a horizontal shaft 
which was driven by a belt from the shaft 


ing of the works. 


footstep Was 


The bearing was pressed 
upwards against the footstep by an oi] press 
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witha plunger 6 inches in diameter. This 
plunger was made a good but perfectly free 
fit in its cylinder fora length of 9 inches, a 
number of grooves being turned in the 
cylinder throughout its whole length at close 
intervals. Connected with the footstep was 
a circular plate which had a groove turned 
in its periphery; a small chain lay in the 
groove round a portion of the circumference, 
from whence it led off to a spring balance 


attached to the fixed frame of the apparatus; | 


so that the rotation of the plate stretched the 
spring balance, and the force tending to turn 
the plate was thereby indicated. The upper 


end of the vertical shaft that carried the| A great efficiency is claimed for 
footstep had a piston fixed on it, which re-| this machine, based upon actual 
volved ina cylinder 6 inches in diameter, | tests and continuous service for 


This upper cylinder was connected by a pipe 
with the cylinder of the lower press, so that, 
whatever oil pressure there was in the lower 
cylinder pressing the bearing upwards, there 
was the same in the upper cylinder pressin 
the footstep downwards. The 
having been sct running at the desired speed, 
the pump was worked until the pressure 
gauge on the oil press indicated the desired 


av 
> 


pressure; and the friction was then read off 


the spring balance. The first method of lu- 
brication tried was by introducing the oil 
through a hole in the center of the bearing, 
and distributing it through radial 
grooves. The oil rapidly overflowed at the 
top of the bearing, and fell again into the 
lubricating pipe, the bearing acting a 
pump, and giving a rapid circulation of oil- 
As long as the oil ran dirty, it ran to waste, 
while fresh clean oil was supplied to the lu- 
bricating pipe. When it became clean the 
circulation was established. | Experiments 


two 


as 


were first tried at 50, 128, 194, 290, and 
revolutions per minute. The friction was 
plotted on a diagram in inch-pounds. The | 


coefticient of friction was obtained by divid- | 


ing the friction in inch-pounds by the prod- 


uct of the load multiplied by the area of the | 


bearing. From geometrical 


two-thirds of the radius of the bearing was 


taken as the radius at which the force of 
friction acts. At 50 revolutions per minute, 
the coefficients of friction varied between 
0181 and .0221; at 128 revolutions between 
.0058 and .0113; at 194 revolutions between 
0051 and .0102; at 290 revolutions between 
0044 and .0178; at 353 revolutions between 
0053 and .0167. Generally the coefficients 
decreased as the friction increased. After 


the experiments with the steel footstep on 


manganese bronze, a white metal bearing 
surfage was substituted. A set of experi- 


ments were taken at 128 revolutions per min 
ute, the coefficient of friction was a little 
larger with the white metal than with the 
manganese-bronze, At the higher speeds the 
coefficient of friction was less, owing to the 
more perfect lubrication, as shown by the 
more rapid circulation of the oil, and at the 
higher speeds with medium loads it was in 
several under 0.0050 th. The 
manganese-bronze and the white metal bear 
ings were tested for 128 revo- 
The former bearing 
heated and seized on one with 

load of 260 and another 
occasion with %00 pounds per square 


a 


cases OF siz 
endurance at 

lutions per minute, 
oceasion 


yvounds, on 


inch. The white metal bearing under 
similar conditions heated and seized 
with a load of 240 pounds per square 


inch. The steel footstep on manganese 
bronze was afterwardstried, lubricating 
with three and with four radial grooves; 
but the friction was from one and a half 
limes to twice as great as with only the 
two grooves, 

- =: 


P. Hood, 


fessor of 


superintendent and pro 


mechanics and engineering in 


the Kansas State Agricultural College, 
Manhattan, Kansas, writes: ‘‘ Just now 


we have in our wood-working shop 
192 young men every day, learning 
the use of wood-working tools. We 


expect to put up a good iron shop this 
coming summer, with engine and a 
full complement of iron-working tools, I 


new 


should like very much to receive catalogues 
of the goods manufactured by your adver 


tisers, as I must select the necessary, tools 


soon,” 


footstep | 


considerations | 


AMERICAN 


Buffalo Continuous Shear. 





The hand shear of which we give an illus- 
tration has recently been placed upon the 
market by the Buffalo Forge Company, Buf- 
falo, N. Y. It is especially designed for 
boiler and other shops where an 
hand shear is required. 
rangement of the levers is such 
jas to form a powerful knuckle 
joint, and by each vibration of the 


effective 
The ar- 


| hand-lever the tool is made to 
| shear, thereby giving what the 
builders call continuous shear. 


| several years before it was placed 
upon the market. The tool 
made in four sizes to shear 4-inch 
plate-iron up to 8 inch. <All parts 
are interchangeable. The manu- 
facturers have also brought out 
combined tool, of 
punch, shear and cutter, 
| general mechanism being 
to that of the shear. The operator 
can cither use the punch, shear or 
bar cutter, without a helper, and 
no adjusting is required in chang- 
jing the work. Substantially the 
same mechanism is also applied to 
ha hand-punch made by this com- 
pany. 


is 


a 
consisting a 
bar its 


similar 





| =: 

| Recently an ocean steamship 

| brought over 34,500 letters for New York | 
| City. These were received at the New 
| York Post-office at half-past four in the 


morning, and were all in the hands of the | 


letter carriers at half-past seven. 





———_*4a>e-— 
Car-box Grinder. 


The compact and substantial machine 
/shown in our illustration is especially adapt- 
ed for facing off or finishing, with emery 


wheel plugs, the i ices of journal-boxes, 
etc. The emery wheel chuck contains three 
emery plugs, which are held tightly against 
the outside of chuck by means of a 
cam. The emery plugs rest against a block 
is held bya and be fed 
forward as the plugs wear away. Each end 


edge 


which screw, can 
of the machine supports a 
moves over dovetail ways gibbed to take up 
the wear. A crank-pin and disk fed by a 
worm and worm gear gives a reciprocating 
motion to the carriage, Causing at 
right angles to the axis of the wheel. The 
work is held ina chuck which moves in the 
the axis of the emery wheel on 
dovetail ways attached to the carriage. The 
automatic feed towards the wheel is obtained 
by means feed screw 
ratchet wheel and pawl; it can be adjusted 
to feed at any desired speed, or the pawl can 
be thrown out, the fed back 
ward or forward by means of the hand-wheel 
the end of the The 


it to move 
direction of 


of a actuated by a 


and carriage 


on feed-screw. weight 


tH 


nA tH 


ee 


CAR-BOX GRINDER 


of the machine is 2,065 pounds; height from 


floor to center of spindle, length 


30 inches; 


of bearings, 5 and 84 inches; diameter of 
spindle, 12 inches; spindle pulleys, 74 inches; 
diameter and length of emery plug, 1} by 
3% inches; floor space, 30 by 734 inches; 









earriage which 
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driving pulley on countershaft, 28 by sl coer for the killing of acow. The lawyer 


inches; tight and loose pulley, 

length of chuck, 
in work 7 by 7 
patented. 


10 by 6 inch 


machines are 
manufactured by the 
Bridge- 


inches. These 


They are 


Springtield Emery Wheel Mfg. Co., 
port, 


Conn. 


UFFALO CONTINUOUS SHEAR. 


“ 


In our issue of Jan. 22, 1891, we published 
a letter from a mechanical superintendent to 


his brother, «a young man who was proposing 


to learn the machinist’s trade. The letter 
| was full of good advice from a man of ex 
perience; so much so, that Gould & Eber- 


hardt, machine tool builders of Newark, N 
J., have republished it in neat little book 
form for distribution among their workmen, 





We have no doubt the little book will do 
good, 
*=_e-  ——- 
Railroad companies have been held to 


strict accountability in many ways, but their 
difficulties will be increased by a recent deci- 
in effect. that railway 
train must stop when the engineer sees a 


sion Texas to the a 
dog on the track, or take the consequences 
in for if the dog is killed. 
This decision would have astonished the old 


a suit damages, 
jurists who held that a dog could not even 
be the property of an individual, so that a 
person could be convicted of larceny in steal- 
it. 
told the jury that the railroad employes were 


ing The trial judge in the Texas court 
not required to stop the train if the cireum- 
stances justified the belief that 
the the way, but 
if it appeared that the dog would be struck 
unless the train were stopped or the speed 


reasonably 


dog would get out of 


not 
the 
lawyers 


slackened, and the employes did use 


proper care train, com 


The 


sought 


to stop the 
be liable. 
company 


pany would 


the 


for 


railroad to secure a 


Lc 


al 





. 


reversal, on the ground that the dog 
trespasser, but the Supreme Court has de 


cided that the company was still obliged to 
asonable care 
the ol 


use Tr The companies are now 


in position the one which 


justice’s 


against 


| 
| 
Was a 7 
| 
| 
i 


damages were found in a Maryland 





} ences, 


| 
| 
| 
| 
| 


| of taking charge of shop; best of references. 


for the company was greatly surprised at the 


4 inches, and will take | decision, and expressed his wonder with some 


emphasis. The justice said that the com- 
pany was negligent in not putting up a 


signboard with the words painted on it: 
‘Look out for the locomotive.” ‘‘ But the 
cow could not have read that,” said the 
lawyer. ‘ Very true,” said the justice, ‘* but 
it would have been much worse for the com- 
pany if a person who could have read it had 
been killed, and under all the circumstances 
the company off very The 
Tribune. 


gets easily.”— 

A good deal of grumbling is done by the 
press of this country because railroad em- 
ployes refuse to give information in case of 
a wreck or other accident. Second thought 
will convince most people that they do ex- 
actly right in this matter. It is nothing but 
loyalty to the company that employs them. 

a 

The fact that within a few weeks three of 
the old navy hulks were wrecked, and three 
of the new steel cruisers went aground so 
often that it is thought advisable to dock 
them, does not inspire implicit confidence in 
naval seamanship. 





Machinists’ Supplies and Iron, 


- : New York, April 11, 1891. 
Iron--American. Pig—The general tone of the 
market is one of dullness. It is nota question of 


price, but the material is not required. Many well- 
informed persons in the trade express the opinion 
that a sharp turn will come all of a sudden, as the 
position is nearly ripe for it. 

We quote No. 1) Foundry, 
brands, $17 to $18; No. 21s selling at $15.75 to $17; 
and Gray Forge at $14.25 to $15. Southern brands 
of good quality are obtainable at $16 to $17.50 for 
No. 1 Foundry: $15.25 to $16 for No. 2, and $14 to 
$14.50 for No. 3. 

Seotch Pig—We quote Coltness, $24.50; 
lington. $22; and Eglinton, $20.50. 

Copper—The market has not been influenced by 
recent bullish reports, and it is said that 13%c. to 
137gc. will still war Lake Copper, the nominal price 
of whic his 14ce. Casting Copper is firm at t1i¢e. to 
113 

L con —Buyers continue 
quantities on spot and near by, while holders de- 
mand 4.32h4c,. to 4.35e. There seems to be no fresh 
business, and prices may be called nominal. 

Spelter—The market is lower on account of the 
price of ore being reduced from $27 and $28 to $23 
at the mines. Smelters are slow, however, in grant- 
ing concessions, and continue to quote 5.10c. for 
shipments. 

Tin—The market is quiet and easier. 
livery 20.20c. is bid, and 20.25e. asked. 

Antimony—The market 1s barely steady. 

We quote oe s, 16e. to 16 1-8c.; Cookson’s, 
17lec. to 18e.; and L. 16e. 

Lard Oil—The oh is barely steady at 538ec. 
to 55e. for Prime City, according to holder and 


WANTED* 


** Situation and Help”? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 


Standard Northern 


Dalmel- 


to bid 4.30c. for large 


For spot de- 
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Energetic young machinist desires change for im 
provement. Address Nestor, AM. MACHINIST. 

Wanted—To correspond with capable machinists 
accustomed to fitting up lathes. Address W. S., 
care of AMERICAN MACHINIST. 

Wanted—A position as supt. or foreman of boiler 
shop; long e xpel rle nce, temperate, best of reference. 
S. G. Orghard, 227 St. Louis avenue, Chicago, Ill. 

Foreman of machine shop wishes change of 


tion; screw machine or general work preferred. 
reference, 


Osi - 
Al 
Address Change, AMERICAN MACHINIST. 
_ A good draftsman and machinist, capable of look- 
ing after a small shop, wants a position; best refer- 
ences, Box 80, AMERICAN MACHINIST. 

Good mechanical draftsman wants position in N. 
Y ; has also had experience on architectural work 
and superintending; references. No. 172, AM. MACH. 
_First-class draftsman and designer wants posi- 
tion, with an opportunity for advancement; refer- 
Intelligent, AMERICAN MACHINIST. 

Wanted—A situation by a first-class molder on 
loam, dry or green sand; loam preferred; capable 
( Box 
79, AMERICAN MACHINIST, 


Wanted— Foreman for brass finishing department 


| on valves, cocks and specialties; must have execu- 


| Kast, 
lof 


tive ability, and be familiar with modern tools. 
Address, stating salary req’d, Box 75, AM. MACHINIST. 

Wanted Established machine tool manufacturer, 
to make, on contract or royalty, a special line 
machine tools; patterns complete; trade estab- 
lished. Address Wire, AMERICAN MACHINIST. 

Wanted, Machinists—Three vise and three lathe 
hands on wood-working machinery; steady em- 
ployment for good men. Defiance Machine Works, 
Defiance, Ohio. 

A Swedish mechanical engineer, intending to 
make a trip to Europe this summer, should like to 
act as agent for a first c lass firm in the machinery 
line. Address ** W. U.,’’ AMERICAN MACHINIST. 


A practical dvattomen and pattern maker, with 
| long experience designing and superintending the 
construction of jigs, and tools for close inter- 
changeable work, desires a position as foreman or 
superintendent. Address Jachin, Am. MACHINIST. 


Wanted — Position as supt. or foreman, by a young 
man, 36, successful in the systematic manufacture 
of machinery and mechanical devices, and in the eco- 
nomical management of men; a designer and drafts- 
man of automatic and mnterc hangeable machinery, 
tools, jigs, etc. W.H.S., Box 197, Burnside, Conn. 


Wanted —-Foundry foreman; one skilled in heavy 
work of all kinds, in loam, dry and green sand 
work; must be well up in this line, and stric tly tem 
perate; permanent position and good wages to 
right man 
ence, Bole 


Address, giving experience and refer 
, 624, Columbus, Ohio 





























































































A first-class mechanical draftsman, young, with 


good experience both over the board and on out- not brittle. Crescent Mfg. Co., Cleveland, Ohio. 


side work, superior designing ability, and good 


general business qualifications, wants position where Crescent Mfg. Co., Cleveland, Ohio. 


ability and industry will insure advancement. Ref- 
erences. Mech. Eng., P. O. Box 2538, N. Y. City. 
Wanted—An active man as foreman or supt.; one 
up in modern machine shop practice, and handling 
men; must understand engine construction; one 
having experience in pumping machinery pre- 


ferred; state age, experience, and salary expected. trade. Bluefield Iron Works, Bluefield, W. 


Address Box 73, Am. MACHINIST. 


Wanted—A first-class tool designer and maker to. ceive free a 25 cent book, 
take charge of the designing and making of tools Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 


for small work; will have charge of thirty tool 

makers; steady employment and good salary toa 

strictly first-class man: no other but one of experi 

ence in small and close work need apply. Address 
ational Cash Register Co., Dayton, Ohio. 

A mechanical engineer and draftsman, with eight 
years’ experience as superintendent and_ master 
mechanic in shops manufacturing small inter 
changeable machinery and fine tools, wishes to 


Catalogue for stamp. E. O. Chase, Newark, 


C. H. Baush & Sons, Holyoke, Mass. 


the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent 


shop in South Jersey doing a good business on new 





Dacctuizeinasninetesnns 





cacinchalmienstibisccatall Aprit 16, 1891 





Just out: aluminum steel hack-saws, hard but 
New catalogue of engineers’ specialties free. 
Light and fine machinery to order; Foot Oe ee 
Wanted—Customers for our new Radial ‘a. 
Wanted—Specialties to build for the — m 


Engineers wanted to send their addresses a re- 
** Hints and Suggestions for 


Wanted—Engineers to write for catalogue of all 


Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, P. 
For Sale—At a bargain, well-established machine 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


-DEANE STEAM PUMP C€0., 


HOLYOKE, MASS. 














peg. dane pee predeo tp Apel | ed clockeionl eos weiagh gua iaive teve rick eect KS core NNITS Dies, Punches, Taps, 

deat Gaerne meee ek Gee | ecbilike uieiiehs iol ih eee mead NK Cold Chisels, Lathe 
chanic in shops manufacturing small inter- | shop in South Jersey doing a g siness on new | FINE Tools, Shear Blades, 
t able m¢ ry ¢ : 3 Ww > work and general repairs. Sold only on account | Pittsburgh, Pa. weer TTT 

make a change from present position; south of Vir- | of itl health. Address Box 77, AMERICAN Ma- Chicago, Ills Milling Cutters, 

sinia or Southern California preferred. Address G. st. an | ~ Ete., Etc. — 

ginia or Southern California preferrec Addre CHINIST New York, N. Y, : Etc., Etc. 


W.N., Box 35, Sharon Hill, Delaware Co., Pa. 

Wanted—A thoroughly competent foreman for a | 
machine shop in Ontario, Canada, in a live railway 
town, making mowers, reapers, binders, horse 
rakes and plows. From 60 to 80 hands in that de- 
partment. None but experienced men, accus- 
tomed to agricultural implement work, need ap- 
ply. Must be quick at figures, and understand 
all the latest methods of doing work cheaply and 
to advantage. State age, and salary expected. 
Apply to Box 78, AMERICAN MACHINIST. 


Wanted—One or more parties to purchase with 
the advertiser a desirable part of the manufactur- 
ing business of an old-established concern, who 
has not the room or facilities to continue it. 
An opportunity is here offered for a profitable 
investment, the purchasers to take an active 
part in the management or not, as may be ar- 
ranged. Location, a flourishing city of 135,000 
people in New York State. Address Enterprise, 
AMERICAN MACHINIST. 





1. MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
3b cents pe r line, each insertion. 





Cc heap 2d hd lathes s & planers. 8S. M. York, Clev’d,O, | 


SMOOTH - COLD DRAWN 
John S. Leng’s Son & Co. New York. 


TEEN. TUBES 








“TIME IS MONEY.” 


**The smith his iron measures 


Hammered to the anvi 


“And his BRADLEY HAMMER treasures, 
Since it saves him work and time.’”’—Some-other-fellow. 


2000 IN USE. PLEASE 


l’s chime.’’—Longfellow. 


INVESTICATE. 





BRADLEY & CoO., 


14 Warren St., New York. 


96 & 98 Sudbury St., Boston. 


SYRACUSE, N. Y. 





16” LATE. 


BEAMAN & SMITH, 
PROVIDENCE, R. |. 








LOCOMOTIVE RUNNING 


MANACEMENT. 
By ANGUS SINCLAIR, M. E., 
17th Edition, 12mo., Cloth, $2.00 


JOHN WILEY & SONS, NEW YORK. 


HEAVY AND LICHT 


CASTINGS. 


GENERAL MACHINE WORK. 


CORRESPONDENCE INVITED, 


ALLENTOWN FOUNDRY & MACHINE CO., 


3d and Walnut Sts., ALLENTOWN, Pa. 


WHAT DO YOU WISH TO BUY ? 


We will furnish, without cost, Catalogues and 
Price-Lists of all the leading houses in the U. 8. 
who deal in the article you want. 


OSGOOD & WILLEY Co. 
Potter Building, New York Clty. 


MANUFACTURERS 


with an established business who are desirous 
of removing their works toa place within an hour 
of New York City; with good water front for 
sites; wth water and rai Srenepentatten, and 
most attractive for residence, will find it to their 
advantage to address 


STAMFORD BOARD OF TRADE, 
Stamford, Conn. 


THE DE LAMATER IRON WORKS, 


incorporated 1889.) 

Foot West 13th St., NEW YORK, 
MANUFACTURERS OF 

GENERAL MACHINERY, 


Having acquired the Steam Pump business, formerly 
carried on by C, H. De Lamater & Co., offer both 
single and duplex Steam P umps at very low prices. 























©, H. De Lamater & Co. offer for sale the follow 
ing tools: 

225 ton T rave ling Ci vranes. 

+ Se 

1 Horizontal Boring Mill, 62’’x18 

1 Heavy conbined Punch and Shear 

Large lot of Lathe and Planer Tools, Wood Pul- 
leys, Propeller Wheels, and three 700 ib Binary Ice 


FOR SALE 


The following new boilers were in our 
shop at the time of our fire, and will be 
offered cheap to close out: 


Two 12 H.P. Vertical Boilers. 
One 10 ‘* Locomotive ae 
Twol5 ‘ ul a 
One 25 ‘ e om 
One 35 ‘ eS 
One 40 ‘* as on 


One 20 ‘* Return Tubular ‘‘ 
Two 54 ‘* Two-flue “ 
One Boiler for Consolidation Locomotive. 


Richmond Locomotive & Machine Works, 


RICHMOND, VA. 











87 MAIDEN LANE, | cenren, 
NEW YORE. 
GHMRARO, PYILADELAGA, LONER, zs es 


ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 





Weare prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, JOHNS MANUPACTURING Ci, 


87 Maiden Lane, NEW YORK. 





The AMERICAN Macnutnist March 19, 
quoting from Mechanical Progress, says : 

‘““We don't hear so much of late of the 
‘perfection’ of cast gears, and the benefits 
of the hard scale or surface left on the teeth. 
This sort of engineering twaddle did very 
well when appliances were wanting for cut- 
ting the teeth of gears cheaply. It was 
making a virtue of necessity.” 


We have especially good facilities for 


CEAR CUTTING 


and can furnish 


CUT CEARS 


(in quantities,) at prices that will com- 
pare favorably with those of Cast Gears, 
Correspondence solicited. 


LELAND, FAULOONER & NORTON 60, 








Improved Screw Cutting [ ATHES 
Foot and Power. 


Drill Presses, Shapers, Band, Circular and_ Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 








Tensile Strength upwards of 79,000 Ibs. per sq. in. 


MONTGOMERY & C0., 105 Fulton St., New York, Gen’) Agents. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive 


GAs BE FORCED HOT. 
Round, pasere, om d hexagon bars for pump, piston rods, bolts and 
RB R O NJ screws. ‘Yacht sh afting. Rolled sheets and plates for pump linings and 
condenser tube sheets, &c. Spring wire. 
Z E ANSONIA BRASS & COPPER CO., 


Sole M f: 
Send for Circular, 19 & 21 CLIFF ‘ST. NEW YORK. 


FINE TAPS, DIES, REAMERS, Etc. 


LIGHTNING 
AND 
GREEN RIVER 


Screw Plates. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. New York Office, No. 126 Liberty St. 


ESSOP S CTEE For OLS, DRILL, 


DIES, &C, 
All Kinds in Stock. 

MANUFACTORY, 
WILLIAM JESSOP & SONS. L’D.|°™ ENGEANS™™ | os Sonn'st.. newyork. 


Gold Medal, Paris, 1889, 
15 Projected Railroads, 16,000 Miles River Navigation, 
Coal, Natural Gas, Coke, Oil, Clays, Glass Sand and 
Buildi ng Stone, Hard and Soft Wood Lumber, 
Tron from the South and Lakes at Lowest 
possible Cost are the resources at 


KANAWHA CITY, W. VA. 


We want Manufacturers. This isa splendid point ; one of the best in the U.S. 
for the Manufacture of Machinery. Cheapfuel. C heap feights. Cheap raw mate- 
rials. Cheaper than almost anywhere else. Free sites and liberal inducements, and if 
comparable advantages are offered. Write for prospectus and particulars. Address 


B. D. AVIS, Ceneral Manager, 
CHARLESTON, W. VA. 


FOR RENT. 


In the best Natural Gas City in Indiana, Build- 
ings with heat, light and power, equipped with 
automatic sprinklers, steam heat and electric light: 
suitable for light or heavy manufacturing. 


Address JAS, BOYCE, Muncie, Ind. 
One Pull -== 


One Way 
to either start 





GREEN RIVER | 
PAT. SPIRAL FLUTED 
















































BRISTOL’S PATENT 


STEEL BELT LACING, |z:2" 


“READY TO APPLY 


Self -locking 
belt and clutch 
shifter; fits any 
bar now in use. 


SAMUEL C. ROGERS & CO. BUFFALO, WN. Y. 


EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


THE BEST ANTI-FRICTION METAL EVER 
OFFERED TO THE TRADE. 


Satisfaction Guaranteed in Every Case. 


INCOMBUSTIBLE MACHINERY 


Wiping Material, much cheaper and better 


S 
PULLEYS s 
than Cotton Waste. Consumers and dealers should 


THE D. FRISBIE €O., 
write for partic rw’ to Borden & Remington, Fall 


114 LIBERTY STREET, - NEW YOBRE.! River, Mass., U.S. A. 


BORING «»> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 Sizes—From 5 to 20 feet. 


BETTS MACHINE 


LENCTHENS LIFE 
OF NEW BELTS. 


REDEEMS OLD BELTS 
The Bristols’ Mfg, Co, 


WATERBURY, CONN. 


FRISBIE FRICTION 




















CO., 





DETROIT, MICH. 





Machines. 


WILMINGTON, DEL. 
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NICHOLSON FI 


LE COMPANY, 


lence nennea RL 





FILES AND RASPS 


FOR EVERY VAR 


IETY OF WORK. 





THOMPSON IMPR 


OVED INDICATOR 


MANUFACTURED SOLELY BY 


Adopted by the 





Send 


American Steam Gauge Co. 
5,000 IN USE. 








U.S. Government for ali the new 


Cruisers and Gunboats built for the Navy. 


ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, § 


on Street, BOSTON, MASS. 


for Illustrated Catalogue Y free. 





GEALED PROPOSALS. 


Sealed proposals will be received by the Elec- 
tric Light Commission of the city of Wheeling, 
State of West Virginia, until April 23, 1891, at 12 
o’clock noon, for the materials and machinery 
and the erection of a four hundred (400) arc 
light electrical street lighting installation for 
the city of Wheeling, according to plans and 
specifications on filein the office of the Board of 
Gas Trustees of said city. Bids to be for the en- 
tire plant or for any part thereof, as set forth in 
said plans and specifications. All bids to be 
accompanied by a certified check in the sum of 
one thousand ($1,000) dollars, to the city of 
Wheeling, to be forfeited to said city upon the 
failure of the successful bidder to sign the 
contract and give the bond required. 


{Signed] ELECTRIC LIGHT COMMISSION. 
P. F. Farrevy, Chairman. 
A. A. FRANZHEIM, Secretary. 


HUGO BILGRAM, 
440N., 12th St., Phila., Pa, 
Maker of all kinds of 










Special facilities for Accurate 
Work. 


Bevel Gears cut theoret- 
ically Correct. 


SOMETHING NEW 


CLOUCH’S PATENT 


DUPLEX GEAR CUTTER 


One pair cuts both Circular and 
, Diametral Pitches lin. C and3D, 
3-4C and 4D, 1-2Cand6 D, 3-8 C, 8 
Dand©. One pair cuts 2 Pite hes. 
Send for Circular and prices to 


Z Vae\, R. M. CLOUGH. 
————— MERIDEN, CONN, 


WILLIAMS & LOUDAN 


MECHANICAL ENGINEERS. 


17 & 21 Fink’s Buildings, 
MELBOURNE, AUSTRALIA. 


Manufacturers represented on Commis- 
sion. Indents Executed. 











JoortmaiticutonD svnacuseNy 3 
. > 





MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Comparison for Accuracy with all others. 


BELLOWS 


Beam Micrometer 









4 
Send for Catalogue to 


STANDARD TOOL CO., 
THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 
252 Broadway, New York. 
Monument Chambers, King William St., London, E. ¢., England. 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents through 
our London House. A good invention is worth as much in 
Great Britain as in the U. S. Competent draftsmen em- 
ployed on premises. We refer to well known men in the 
machine traues for whom we have done business. 


Epitome of the World’s Patent Laws and Statistics 


Sent Free on Application 
GUIDE 
PULLEYS 


FOR 
Light Belts, 
JOHN ROYLE & SONS, 


PATERSON, N. J. 


Athol, Mass. 














OWER HAMMER 


The superiority of this Hammer is due to the 
excellence of design as regards EFFICIENCY, 
SIMPLICITY and DURABILITY. 








EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


JENKINS & LINGLE, Bellefonte, Pa. 


PITTSBURGH OFFICE— BIT Lewis Block 


REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. a 





Cc. W. LeCOUNT, 


8 No; INCH. PRICE. No. INCH. ICB. 
Ho ere 54....$0.60 10. ..244....$1.35 
Coe. Bissetie..s OO 11. Og... 1.45 
OR oO... Yast SEO | ts cee 
goo 4 1%... 80 18....8%.... 1.80 
po a 5.....14.... 80 14....4 2.10 
Beh 6 18g... 95 15... 4%... 2.75 
im weds. S- T S 3.25 
Ss 8 134 1.10 17... 5K... 4.00 
sa 9 a 1.20 18 . 6 5.00 
e 1 Set to 2in. 7.80 Full Set.... 31.10 


south Norwalk, Conn. 








PATTERN MAKERS’ SHOOT PLANE & JACK BUIND. 


nit Tam 
UVECURSOORRI RTT UU 


=. 
pene gn ei yvonne ota they HHH t 
Aviuutt Ht et HUNVRLAEUDEEHEQEUEU HOON UUTUN UCU VHHHA NANT OO LLL 





A.J. WILKINSON & C0. 


Box 3600. 


BOSTON, MASS. 
SEND FOR CIRCULAR. 











Fitchburg Machine Works 


MANUFACTURERS OF METAL-WORKING MACHINERY. 


OFFICE AND WORKS, 


13 to 21 
MAIN ST., 


Fitchburg, Mass. 


SEND FOR CATALOGUE E, 





R, MUSHET’S 
Greatly increase your speeds and 


This will make the 
*Mushet’s ” look insignificant. 


y How to get the best results with ‘R, 
SPECIAL STEEL.’’ Greatly increase your speeds : 
feeds ; then compare the work you turn off with that 
done voy any other known Steel. This w ce the 
* first B. of * ey insigniti 


SPECIA I STEELS 
and 
TTA NO 8 


1& 13 Oliver st. 


-M. JONES & CO., 


Sole ws. serge vos in the United States. 
BOSTON, MASS. 





American Standard Gauge & Tool Works 
WILMINGTON, DEL. 


Makers of Len ree for 
Standard Measuremen 


eve ees 


43,900 
in 
Use. Flat Bar Gauge. 
Crescent Gauge, JAS. A. TAYLOR & co. 


MASON’S 


New Patent Whip 









Hoist. 








One hundred and eleven in use at the largest 
new Hay depots in the World, of N. ¥. ¢. & H.R. 
R. R. Co., 33d St. & Ith Ave., New York, and 
Lowell M. walmor's Docks, North 9th and 10th 
Sts., Brooklyn, N. Y¥ 


Made by YOLNEY W. MASON & CO., 


PROVIDENCE, R. I, 
HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 





tw Our New and Revised Catalogue of Practical and Scien 
tific Books, 87 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science applie« 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 





EOLA LIOAE CL OF OL AL DPLLLIEL I PEELE LS DIS LEP AB 


BUFFALO BLOWERS. 





Eh NE on eS (SLE i, SonxEielaX (ee Katy Pre tiger nt ln ed ra Baat 





BUFFALO FORGE Co., BUFFALO, N. Y. 





Wwe WILL 


REMOVE 


Our business May ist, 1891,to 
Nos. 163 and 165 Washington St., 


where we will have increased facilities for handling 
our growing business, 

Preparatory to removal we offer at special low 
prices ; 


One 5 x 6 Greenfield Yacht Engine. 

One 7+ x 9 Kreibel Vertical Engine, 

One No. 5 Roots Forge, hearth 36” x 60". 
One No. 1 Knowles Boiler Feed Pump. 
One 4’ x 2}" x7" Hastings Boiler Feed 


For Engineers, Architects, Sur- 

veyors, Draftsmen, Railroad 

Construction, and for Scientific 

and Technical Schools. For 
sale by ENGINEERING NEWS PUB, CO., Tribune 
Building, N. Y. City. 


CHALLENGE 
YJNIVERSAL GRINDING JAACHINE, 


Adapted for External 
and Internal Cylindrical 
Grinding, straight or 
taper, also for Grinding 
b» Tools, Reamers, Milling Cutters, 

















Pump. 
One 5’x38"x8" Hastings Boiler Feed 
Pump. | 
One Cast Iron Front for 66” tubular Boiler, | 
and other Tools and Supplies, 


COOKE & CO., 


Present address 
No, 22 Cortlandt St., New York. 





etc. Made by 


ae Appleton Mfg. Co. 






30th & Thompson Streets, 
PHILADELPHIA, PA. 


; Grinding Machin 
" ery for all pur 
F poses. Over 100 


- different patterns, 


Send for 
Catalogue. 





THE FOX PATENT UNIVERSAL TRIMMER, 


Over 2800 in use. 





ORICINAL 
Q3AOudWI 


Saves Time, Saves money. Three Sizes, Four 
Styles, from New Patterns. No Pattern Room Com- 
plete without Them, Send for Catalogue. 

Beware cf Imitations, we will prosecute all Infringements. 


THE FOX MACHINE Co., 
$25 North Front Street, Grand Rapids, Mich. 


MACHINE WORK 
OF ANY DESCRIPTION TO ORDER OR BY CONTRAC' 
Experimental Work a Specialty. 
REPAIRING AND JOBBING, 
Satisfaction Guaranteed. 
Ww. S. WILLIAMSON, 
36 to 40 Penn St., BROOKLYN, N. Y. 








ACHINER 
For Reducing and Pointing Wire, 


sates ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Ct. 


SEND SAMPLE. 


We make a specialty of all kinds of serew machine 
work and do it cheaper than you can. 
WRITE FOR CATALOGUE, 
BLAUVELT, JOY & BLAUVELT, 


Factory, Pearl & Front Sts., Brooklyn. Office, No. 258 Broadway, N. Y. 


| 


— 

















HARLES MURRAY=:+ 








“AVN YOI CNIS 












Engine. ( 


Drills and Bores 
accurately from ¢ 
ie” to 10’, laying 
out its own angles 


: States 
Spindle telescopes } Machine 


tothe work. T aps 

and reams.  Uni- Co 
versal and Circular 4 
Milling Machine— NEWARK 
N. J. 


the stiffest in the 
market. Cuts a 









UNIVERSAL RADIAL: 
RADIAL DRILLING MACHINE 


- = THRCE DESIGNS. SIX SIZES 


| -~CMBODY ALL DESIRABLE FEATURES 


wim PRICES$450.°& UPWARD 
" —optSUNIVERSAL RADIAL DRILL CO 


NCINNATI 








WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines. 
POWER CAINED or 
FUEL SAVED 


AND 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 


NEW YORK 
PHILADELPHIA  CHICACO 


BOSTON 
ST PAUL SAN FRANCISCO 


8T LOUIS 





































SO OPEL TE RAEI LTS or a en 







5 RETIN EDL IRE ARE A OED OE PE 
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Established in 1874. Corner Lake & Kirtland Sts., Cleveland, 0. 


CLEVELAND TWIST DRILL CO. scien victcns ste Condon: eng. 
7 S FOR TAPS, DIES, PUNCHES, CHISELS, 
Sra DRILLS, LATHE TOOLS, &e. 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO, 








ADAMS 


a] ae Automatic Bolt-Threading & Nut Tapping Machine: 


Made in all Sizes to Cut from 1-4” to 6”. # : 
The simplest and most durable machine in exist- eri rs 
yw ence. The threading head is made entirely of steel. r| 
mA No links, levers. springs, caps, cases, blocks or die 
‘ rings inoraboutthehead. Separate Heads and Dies 
Furnished. Write for descriptive circular and price 
soi list to 


Mr oe—— Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill., U.S. A. 










GRAHAM TWIST DRILL CO., Detroit, Mich., U. S. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST ORILLS & CHUCKS. 





Endorsed by Practical Mechanics Everywhere. Send for Catalogue and Prices. 





Iron and Brass 
Founders, 














. wag ——atD > A sy eo 
333 EAST 56TH ST.,N. Y. CITY, = ag fee » eR “ae 
Make a Specialty of A a KEU NEW YORK Reco, nef 

NICE GREY IRON CASTINGS, |!)\ ind wie wna. 43. 
Soft, Smooth, and True to Patterns. \* a {\\ F ot cn ps PASS i thy 4 


Contracts for Castings in Regular Supply Solicited | > 


If Drawing Materials, Etc, * 
= Double Jet || = See s 
PA INJECTOR Paragon, Duplex, Universal, Anvil Drawing. Helios, Blue 
2 frocges Capers, Sonten tae ae ne ore 
> PARK MFG. CO., 
Porand EAGLE eS 
Street, ANVIL 


bil 5 WORKS, 
WATER Ss. Trenton, N. J. 


THE most reliable under varying steam pressure of any 
injector known. Will work from 15 pounds to 180 pounds 
without any adjustment. Theonly Automatic I ctor F 
that will teoqoagh drain | itee If ” rhe n shut of, thus pre- The Fisher Double Screw Leg 
venting freezi Eve Guaranteed Vise.—Warranted stronger grip 


INJECTORS ‘AND JET APPARATUS. than any other Vise. Always 


parallel and cannot be broken. 
Send for Circulars. 


The Eagle 
Anvil.—Best 
Cast 8 teel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Fully war- 
ranted and 
lower price. 


i mn & PARKER PRESS CL, 9 


Middletown, Comm. 
MANUFACTURERS OF 


~ Presses and Dies, Drop Hammers, 


»\\ 
a SHEET METAL TOOLS. 


. - WRITE FOR PRICES. 


E. W. BLISS COMPANY, L’’d. 


BROOKLYN, N. Y. 


Manufacturers of 


HORIZONTAL BORING MILLS, 


Vertical and Two-Spindle Milling Machines, Boiler Makers’ 
Punches and Shears, Sheet Metal Tools of every kind 









Catalogue to professional people on application. 












TO THE BOILER 























No, 19. Adjustable 
Power Press. 


Our Horizontal Boring 
Mill is a specially valua- 
ble tool for Heavy Work, 
while also convenient for 
generalshop use. Holes 
may be bored parallel to 
each other without reset- 
ting. All movements of 
Platen, and Head and 
Tail Blocks, are by 
power. Boring Bar has 
automatic variable feed, 








Boijler Makers’ Shears Horizontal Boring Mill. 





“eae, AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y. 


Tit Davioson STEAM PUMPS AND PUMPING ENGINES. 
“e™ BEST MADE aivisss 


SITUATIONS. 
Manufactured by 


M. T. DAVIDSON. 


ed PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


. 77 LIBERTY STREET, NEW YORK, 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 


3 ENGINE C 
PU MP PING ie 8 


a THE CANTON STEAM PUMP CoO., ©4300" 

































Manufacturers of 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 





2/4 XWeX 2/2 





—-a 
wxEexi2 


Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum Pump. Handles DIRTY and GRIT- 
TY LIQUIDS without Oil orCare. Sim- 
plest, and most durable Pump made, as par- 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con- 
tractors, Irrigation ater Works, Rail- 
roads, Mining and General Hydraulic Pur- 38 = BOLE MARKERS 
poses. Send for Circulars, JoHN Mastin & J 


be a | LE GINCINy—— 
——' N 
Son, Sole Mfrs., 165-167 ist St., Jersey City, N. J. @s 2 : all RO} ) 


VALLEY PUMP CO., | Stemess. £472 ame ae? 
"| ties aT hy 

EASTHAMPTON, MASS. You are quite welcome to write us at any 
Single and Duplex. Also, Bucket time about im + uaaaaaaa which you can 





© COMPLETE. STEAM PUMP ~ 
T?) Sizes FROM $7 1° $75 


© pens paar 


Circ Ww 
+s git 

















sug eat on our 
wee A ane, Leader rs eo Cer et 
ers, Ide: ace Gauges, De auges, 
and Fine Iiushrated Tools. fr to all. 
llustrated cata tooue J ee 
£: one td RMS 


Plunger, Acme, and A. 
Fly Wheel ° 


TOOL 
il cltaeae Foils, Mass. eatad 



























OD) - “a F 
PS sc73§ 
2 z = 5 
=| 2 ‘6 NEW > =," 
m2 zo £ 
2 3 alz PUNCHES. :=.4 
be) re i - 
ER ANS TWiST DIL GAUGE | _ 
e KE &Co., 
Sed Sechiniss Tools. -E. Boston, Mass.—Send for Circular BEAUDRY’S 
DUPLEX 





RADIAL DRILLS 


For Machine Shop Use, 
Special Radials for Bridge Builders. 


Box’s Double Screw Hoist, 


500 Ibs. to 20 Tons 
Capacity carried in 
Stock. 

Full line of Cranes usu- 
ally in course of erection, 
from the small single 
track and trolley to 50- 
ton Traveling and Jib 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & CO. 


(Formerly of 
Beaudry’s Up 
right Power 
Hammer,) 

Sole Manufacturers, 
Also Manufac- 





Cranes. turers of 
Photos and Cuts a Coal Heat- 
on Application, Forges. 
mi , Mason B'dg 
5. Bor &Co., i, 70 Kilby St, 
— Front,Poplar & Canal Sts. ine” 


Philadelphia, Pa. 


Ste BHST INS HCTOR 
ceive” RUE'S EJECTOR, 


Steam Boile rs. 
Superior to all others for Raising 
and Forcing Water and 
other Liquids. 





LITTLE 
GIANT” 


Boiler Washer and Testing Device. 

Uses Warm Water, avoiding in- 

jury and facilitating the Raising 
team. 


RUE M’F’'G Co., PHILA., PA. 
CATALOGUES FREE. 














FRFEGTLY ill} SPEED ], ROOTS’ NEW ACME HAND BLOWER. 
For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap ; also Portable Forges, Tuyere 
)\ Se ns and Foundry Blowers, 
' o «i 
& a 
& 
F : as 
o » & 
Oa s 
eeaia 
i; 3s 
= 
O-;-s 3 
65 S 
eS mse 
Reeds 
The most irregular spee1 made perfectly uniform and reg- re _ ss 
ular. A change of over 30 per cent. can be obtained, while >I = eo § 
machine is in motion. Essential in all factories and mills sl oS : 
and for driving dynamos. Makes power from water wheels > = = 
slow speed engines and electric sotoreaheotate ly regular and i Zz 
reliable. fe) = ae 
Apply for information to go Ee sg 
. ot ~ 
T. M. FOOTE REGULATOR CO. Ho omS* 
Office: Exchange Building, Boston, Mass. Works at Ashland. ° as 
Western Agents. CHANDLER & LITTLEFIELD, Marine Bldg, Chicago, JI], S “aS 
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Boilers for carryin 


g 150lbs. Pressure 


WITH LEAST POSSIBLE DANGER 


PROMPTLY FURNISHED BY 


AND HIGHEST ATTAINABLE ECONOMY 


HARRISON SAFETY BOILER WORKS, 


Germantown Juncti 
NEW YORK, N. Y. 
41 Dey Street. 


CHICAGO, ILL. 
187 LaSalle Street. 


on, Philadelphia, Pa, 


ATLANTA, GA. 


MINNEAPOLIS, MINN. 
9 No. Pryor Street. 


421 Guaranty Bldg. 





THE LOWE BOILER. 


The LOWE BOILERS with all Im- 
provements have displaced about every 
kind of boiler in general use, and are 
now furnishing steam for about every 
purpose, and for every leading Cut-off En- 

ine, and producing the highest econom- 
c effect from every fuel (oil included). 
The Engineers in charge of LOWE BOIL- 
ERS say, that they furnish the dryest 
steam, evaporate the most water to the 
fuel, make steam the quickest, and retain 
the pressure the longest, with banked 
fires, and give the best results in economy 
of fuel, under both rapid and slow com- 
bustion of the fuel, and need the least = 
pairs, of any boilers they ever had cha 
of. Send for description of the LO E 
BOILER, and history of Steam Boilers 
(free) to the Sole Makers. 


BRIDGEPORT BOILER WORKS, 


* BRIDGEPORT, CONN. 








FUBNISHED BY 


THE POND 


NEPARATOR, 


t 

The Pond Separator is 
guaranteed to relieve the 
steam of all entrained 
water, and return this 
water to the Boiler, thus 
—s a large saving in 
uel. 


Send for Circular. 


Fond Engineering Co, 








St. Louis, Chicago, 
Kansas City, Onabe, 
Dallas, Seattle. 





THOS. Hl. DALLETT 


York St. & Sedgley Ave., 


Manufacturers of 





Presses and other Machinery. 


ELECTRIC GENERATOR 


Complete Power Plants. 





Philadelphia. 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, Szeciat acane."] 


Machine Tools, Cranes, Elevators, Pumps, 


& C0. 


For instal- 
ylation of 












A new Patent Apeteten 4 


Ball Bearin nted Dec 

1890, to Drill Sresses. Lathe and 
all end thrust of Horizontal 
Shafts in Machinery. 9% per 
\ gent. of the friction overcome 
\ wy this device. Full satisfac- 
i tion guaranteed. 


JOSIAH ROSS, 


BOW SHER’S BALANCING WAY. 


For bench and 
floor use. 






~ Bench Style. — 
A newidea. A time saver. A tool to take the place of the 
devices in present use for balancing pulleys, armatures, cut- 
ter heads and rotary parts of machinery in general. Sub- 
stential. Accurate. Send for circular. 
N. P. BOWSHER, SOUTH BEND, IND. 


Manufacturer of Specialties in Wood and Metal. 








NDORSED BY HUNDREDS OF PROMINENT WORKS! 





NICHOLSON’ 5 





Expanding Mi conch 










_— 1 in. re 7 2. with 





“ W. H. NICHOLSON & CO., 





mandrels, 


WILKES-BARRE, PA. 





SPECIAL MILLING CUTTERS, REAMERS, 
DIES, TAPS, GEARS TO ORDER. 


GEAR CUT?YiNG TO ORDER up 
to 60 in. Diameter. 


P Acjustable Bladed Reamer's 










R. D. NUTTALL & CO., Allegheny, Pa. 


Designers and Manufacturers of 


SPECIAL MACHINERY AND TOOLS. 
ions, &c. Trade Marks, La- 


PATENTS = 


J. NOTA McGILL, Attorney-at-Law 


ATLANTIC BUILDING, WASHINGTON, D. C’ 





for inventions 
Litigation, 


procured. 
Searches, Opin- 


KEY SEATERS 


STATIONARY. 


RACK-CUTTING 
ATTACHMENT 
KEY-MAKING 
MACHINES. 


- Giant Rey-Leater Co, 


EAST SAGINAW, MICH, 











EVERYTHING FOR 


MACHINISTS 


in any quantity, 


Chandler & Farquhar, 


BOSTON, MASS. 


Send for Cataloene. 








RUCIBIG 


FROM \& LB. TO 600 LBS. CAPACITY 


RETORTS. STIRRERS. 
BOWLS. STOPPERS. 
DIPPERS. COVERS. 





BLACK LEAD CRUCIBLES 
MADE BY THE 
Jos. DIXON CRUCIBLE Co, JERSEY CiTy, N. J. 
ARE THE STANDARD THE WORLD OVER 
AND GUARANTEED THE BEST CRUCIBLES MADE. 
CALL FOR 


DIZIN'S BLACK LEAD CRUCIBLES, AND TAZE NO OTHER. 


COS & BENDS 


IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN, 














Wesheott Chuck i, men Oneida Steam agi § fou (0, 


ifacturers of al 


LAT H HKanv DRILL L 


Under Westcott’s Patent, 


15' 


Onsit, TLS 


1 kinds of 





“Capacity Little Giant Improved. 
“No. Diameter. a Drills. 
| id ‘ | 14 | inch. 0to inch, F 
2 14 ae 0to 66 ‘ 
rE + 0 to i “ 
2 } Otol ck 
| 2h | 4 Otolin.,ex strong. 
Send for llustrated Catalogue, 4 s*| 3 Oto ie ing 
4 6% “* Oto 2 











O’BRIEN’S PATENT 
BOILER HEAD FLANGING MACHINE. 





Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mfr., Germantown, Philadelphia, Pa. 





“THE HORTON LATHE CHUCK” 


has sustained the testsand Over THREE HUNDRED 
been the STANDARD for | ™ sizes and styles of Chucks, 
FORTY YEARS. made and kept in stock, by 





THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 
Send tor Illustrated Price List, 





PATENT 4 


tSI§ ES aT To. 7 


ZOINCH | 


_INCLUSIVE 





JAW 
is THIS CAN BE USED AS A UNIVERSAL INDEPENDENT OR ECCENTRIC 
 \< CHUCK WITH BETTER SATISFACTION THAN MAN Y_X*9 
NL OOF THE COMBINATION CHUCKS. 
<VOW/N fd COGA ET: aS 


MANUFACTURED 


cen: ‘G@ucxE 


HARTFORD. CONN. 


NB | ee Od LO 01 A 


SEND 
new PESCRIPT rive 


ae 
OF ack cK Ss 
















NNR 


=EZz 


+ ye 
a 





Each box contains Stencil Alphabet and Figures Ink and 
Brush For Marking Boxes, Barrels, Bags and Packages for 
Shipment Printing all manner of Show ¢ ‘ards, Notices, Signs 


Numbers, Prices, ete , and many other purposes. Instructive 
and amusing for boys. Sent prepeld om recent of above price 
THE HO N & PETTIS MFC. CO., 


ccso 
Established 1849. 


CAUTION 


Any Key Seat Cutter with a tool connected to a 
reciprocating head and made adjustable towards 
aud from the work, and having a vise in which a 
Key may be fastene ‘din proper position to be cut, 
infringes claim 8. 9, 16, 17 and 18 of our Morton Pat- 
ent No. 875,680, of Nov. 2 22d, 1887. 


THE MORTON » Lightuns Key-Way Cutter 


aid Key Maker, 


Portable Key-Way 
Cutters and Portable 
Planers a specialty 
ranging in size ana 
cutting capacity from the 
smallest work to key-ways 5 
ft. long and 6 ins. wide. Over 


NEW HAVEN, CONN 













150 machines in use in the 
ii, leading shops of this and 
=| other countries. 


MORTON MFC. CO., 


Romeo, Mich. ; 


* We have no machine in our works of same cost that earns 
as much money as yours.” “DW. ALLIS & C 


Edwin Re synolds, Supt 


LATHE 
Center Grinder 


For trueing hardened 
centers in place, 

A cheap and effective tool. 
needed in every well-reg- 
ulated machine shop, 
Write for prices to 


TRUMP BROS. 
MACH. CO. 


WILMINATON, DET, 




















‘PINION KEY CHUCKS: 


A geared scroll chuck with the pinion on the key 
shaft. It has been used for years by the largest 
electrical and instrument factories in the U.S. It 
* seepeuten durable and true. Ask for it at your 

ealer’s, 


THED.E. WHITON MACHINE CO. 
No. 5 Oak St., New London, Conn. 
S.A. SMITH, 23 S. Canal St., Chicago, Western Agt. 


Atoavot 1 ren Poco 


Tilic 


Pittsburgh Reduction Company, 


95 FIFTH AVENUE, 
PITTSBURGH, PA., U.S. A. 
Have reduced the price of commercially pure 
aluminum to 


$1 Per Pound 


for any quantity over one pound, 

Prices on sheet, wire, and castings upon ap- 
plication. 

Metal below 97°¢ and over 90°¢ pure, con- 
taining no sulphur or phosphorus, for alloy- 
ing with iron or steel, 90 cents per pound. 

OUR 


wew GATALOGUE OF TOOLS 


And Supplies sent free to any address on , ane of Ten 
postage). 


Chas, A, Strelinger & Co,,"90? Detroit, Mich. 


J.E. LONERGAN & CO. 
[" ] 211 Bace S ugh 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 

POP 


SAFETY VALVES 


for Locomotive 
Stationary and Ma- 
rine Boilers, also the 
























* Reliable ” 
Trap. 

1888 Catalogue 
free on application. 


steam 





HYDRAULIC MACHINERY 

















Hydraulic Screw Punch. 


JACKS, VALVES, 
FITTINGS, PACKINGS, 
ACCUMULATORS, 


Watson & Stillman, Mfrs, 


204, 206, 208 and 210 E. 43d St, NEW YORK. 


PRESSES, PUMPS, PUNCHES, 





Hydraulic Cup Packings. 
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EDISON GENERAL ELECTRIC Co.. 
ARC & INCANDESCENT LIGHTING, 


FOR SHOPS, MILLS AND FACTORIES, 
MOTORS ror POWER 


As applied to Elevators, Traveling 
Cranes, Hoists, Lathes, Drills, 
Ventilating Fans, Etc. 














WRITE FOR DESCRIPTIVE PAMPHLETS AND PRICES, 


MAIN DISTRICT OFFICES: 


Canadian District, Bank of Commerce Building, Toronto, Can. 
CO ere al District, Rialto Building, Chic sago, Ill. 


a “eae Fx 






stern District, Edison Building, Broad Street, New York. 

Ne Ww eegiene District, 38 Pearl St., Boston, Mass 

Pacific Coas ~ cn strict, Edison Building, 112 Bush St., San 
Peale aco, Cs 

Pacific Ne orthw ves at Dis trict, Fleischner Building, Portland, Ore 

Rocky Mountain District, Masonic Building, Denver, Col. 

Southern District,Cotton Exchange Building, New Orleans,La, 





—— 
. MW operation 


AMERICAN GAS FURNACE 6O., 


DESIGNERS AND MANUFACTURERS 


~ GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical 


requiring high, even and controllable 


temperature. 


No, S80 NASSAU ST., 


NEW YORK. 
















SECOND-HAND 


LARGE AND SMALL SIZES. 


MADE BY 


BROWN & SHARPE MFG. CO. 
THE PRATT & WHITNEY CO. 





Over twenty machines in all, some of which 
have never been ‘used. 


SEND FOR APRIL LIST AND APRIL SUPPLEMENT. 





Tube Brushes, Ete, 


SCREW PUNCH. 


ERIE, lith & 12th STREETS, 


WRITE FOR R PRICE LIST. 


A.R. KING MFG. CO., 


Steel Screw Punches, Tube Expanders, Packer Ratehet Drills, Tube Cutt r 


i 


ROLLER EXPANDER. 
- JERSEY CITY, N. J. 





SCREW MACHINES, 


JONES & LAMSON MACHINE Cod. 


HILL, CLARKE & CoO., 














for an 
60,000 CRA 


STEEL 
CASTINGS 


FROM 1-4 TO 15,000 LBS. WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 
Stronger and more durable _— iron forgings in any position or 


service whateve 
K SHAFTS pity 50, 000 GEAR WHEELS of this steel 


now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 


STEEL CASTINGS of every description. 


Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office 407 Library St., Philadelphia, Pa, 









22n Rey 
neree R 
Sy TOCESS B 
USES 





W. C. YOUNG & CO., "sit." 


Engine Lathes, Hand Lathes. 


FOOT POWER LATHES, SLIDE RESTS, ETC. 


SEND FOR CATALOQUE. 


ESTER MACHINE SCREW CO. 

T_T 

ORCESTER. Wain t 
RUD: 


ldscarers of eee, pe & 
Machine Screws, Studs, etc. 









Established 1845, 


=| BUILD and REPAIR 


YOUR MACHINERY 
BY USING 


A MACHINE TOOLS 


Manufactured by 


LATHE & MORSE TOOLCO., 













SEND FOR CATALOGUE D. 








Worcester, Mass., U. S. A. 













WESTERN HOUSE: PITTSBURGH HOUSE: 


156 OLIVER STREET, BOSTON, MASS. 
CUT-OFF COUPLINCS 
JAS. HUNTER & SON, 
24 inch, 32 inch, and 36 inch Wide. , 
THD LODGE & DAVIS MACHINE TOOL GO. 
WORKS: CINCINNATI, OHIO. 
64 Cortlandt St., 68 & 70S. Canal St., Cor. Market & Water Sts. 
NEW YORK. CHICACO ILL. PITTSBURGH, PA. 


FRICTION CLUTCH PULLEYS AND 
North Adams, Mass. 
DESIGNED FOR EXTRA HEAVY DUTY. 

EASTERN HOUSE: 
Sole Agent for Great Britain, ALFRED HERBERT, Coventry, England. 


PE 9 n 


FDI RP a SRE REI TT re 


~ ‘ 
.* 





q mgr pep a 









~ AS AANA 
MY 





eS 


» < 


S See Advertisement on page 20. 











ENGINE LATHES. 


TURRET LATHES. 


PULLEY LATHES. 


FOX LATHES. 


IRON PLANERS. 


IRON SHAPERS. 


DRILL PRESSES. 


MILLING MACHINES. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, mace. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





a 


F. E. REED & CO. 
Worcester, Mass. 






chines. Agents, MANNING, MAXWELL & MOOR 


—— 
Es chine Leinen, Hand Lathes, Foot Lathes, and tOORE, at = 
IBERTY STREET, NEW YORK. 





FLATHER ENGINE LATHES. 


14, 15, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND — co. 


Manufacturers of and Dealers in 


(ron Working Machinery. 


IMPROVED PATENT IRON 
PLANERS A 


SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 














P. BLAISDELL & C0, " 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


WILLIAM BARKER & CO., 


Manufacturers of 
Iron and Brass Working 


MACHINERY, 


140 & 142 E. SIXTH ST., 


Near Culvert, 


CINCINNATI, O. 


Send for Circulars and Prices. 


GAGE MACHINE WORKS, 


—— 








FOX & TURRET 





LATHES 
A SPECIALTY. ee 












New Haven Manfg ¢ Co., 


'IRON-WORKING MACHINERY. 


Something New!! 


2 BY 24 








D, SAUNDERS SOM, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~” Steam and Gas Fitters’ Hand Tools: 


21 Atherton St., Yonkers, N. ¥. 








Pipe Cutting & Threading Machinery, 
FOR HAND OR POWER. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


a in & CURTIS, 


66 CARDEN ST., BRIDCEPORT, CONN, 


MURNTABLETORRES "9 om 


LATHE 


Novw Ready. 
JONES & LAMSON MacHuINE Co. 


SPRINGFIELD, VERMONT. 








PRENTICE BROS., 


Manufacturers of 


Lathes & Upright Drills. 


Lathes from 10 in. to ff 

. Largest Va- 

riety of Drills manufac- 
tured in the world. 

Worcester, Mass. 


IRON PLANERS 


From 16” to 36” wide bY 
any length. 


oC, PEAT & 0, ga 


Worcester, Mass, 
















Complete Universal 

Milling Machines. 

Plain Back Geared 

Milling Machines. 
Plain Universal 

Heads. 

All designed to meet 


the requirements of the 
best practice. 


KEMPSMITH 





EZ 


MILWAUEEE, WIS. 








> Machine Tool Co, 


20 to 42 inch swing, with both worm 

and lever feed, self-feed and back- 

geared 

Barnes’ Patent Friction Driver. 
Sensitive Drill. Single and 
Multiple Spindle. 


Barnes’ Patent Engine Lathe. 
15 inch swing, 6 foot or 8 foot bed. 


They have advantages not found 1 
other machines in this line. It will 
pry parties desiring to purchase or 

now more about these machines to 
send for full description and prices to 


ay. W. F. & JOHN BARNES CO., 


ROCKFORD ILL. 
Address No. 1996 Ruby St, 


J. E. SNYDER, 


Worcester, Mass. 






















MANUFACTURER OF 


FIRST-CLASS 


UPRIGHT DRILLS, 


In the following sizes: 
20", 22’, 25”, 26”, 28”, 
30", 32”, 34” & 36”. 

Send for cuts and 
prices before you 


| iM) buy. 


P. S.—Sixty drills 
— > running in one 
works, 


THE NORTON DRILLS. 


FOR LIGHT, SE! SENSITIVE 
AND RAPID DRILLING. 








1, 2,3, 4 or more Spindles, Sensi- 
tive or Automatic Fe ed 

To drill from 0 to 1-2 inch holes 
4 The Latest and Best; most ¢ 

venient, sensitive and durable brill 
on the market 

Have nell Spindles and Bal- 
anced Tables. 

Write for prices and description, 
or for Special Machinery. 


THE NORTON & JONES 


Machine ToolWorks, 
PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery, 


”, FLEXIBLE METALLIC FILLET 


For PATTERN MAKERs. 8 Sizes. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 





36" 





SHARP TooLs— Goon WorRK. 











THIS 

Universal 
Cutter 

AND 
Reamer Grinder 
will grind all kinds 
of cutters and 
» reamers up to 8” 


diam. without the 
use of special at- 
tachments. 

om) SIMPLE, 

ACCURATE, 


RAPID. 
Price, $150. 
Write for Catalogue. 
ADDRESS 
THE 
CINCINNATI 
= 3 MILLING 
_~Se —-—- WACHINE C0., 


4408 G0 TEA. Oia Cincinnati, 0. 








cS IMMEDIATE DELIVERY. 


15” and 18” Crank t SHAPERS. 


20” and 26” Geared 
JNO. STEPTOE & CO., Cincinnati, Ohio. 


BOYNTON & PLUMMER, 


WORCESTER; MASS. 


2 Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 


/ HURLBUT’S 
/ Patent Cut- 
fe — ting-off 

and Gen- 
vant Machine 


Sizes 9’’, 3’, 4’, 6’, 6”. 
Ss MADE BY 


& Huribut & Rogers, 
: South Sudbury, Mass, 


PATENT FRICTION SHAPER. 


17 INCH STROKE. 


Double racks allow- 























= Sendfor 
Circular. 








ing shaft 24 to pass 
through base. Adjust 
able table for taper 
work, swivel jaw vise, 
feed adjustable while 
running, driven by 
hardened steel worm 
in phosphor bronze 
wheel; smooth run- 
ning, powerful, dura- 


ble. 


1.0, Wright Sons 


69 & 71 CEORCE ST., BROOKLYN, E.D.,N. Y. 





NEW SHOP. 





AMPLE ROOM. 


W. 





PERFECT EQUIPMENT. 
NO MAKESHIFTS. 








PERFECT LIGHT, 
EASILY REACHED, 








FORBES 
& CO., 


HOBOKEN, N. J. 


FINE TOOL 


AND 


MACHINE 
WORK. 


D. 


CONTRACT, 


DAYS’ WORE. 


13th STREET, 


AND 


HUDSON, 
HOBOKEN. 


JOB, 


OR 





“Ec _— ’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion, Cuts and screws pipes 
\% to 2-inch, Easily carried 
about. ee 


“ECLIPSE” Nos. 2 ana 3. 

These are powerful and most 
eficient 
machines + 
ss Sor cutting 

large 

PH -ES, with which one man can 
easily cut off and thread b-inch pipe. 

No. 2 Cuts and Screws 2% to gin. 





No.3 “ 2% to6 in. 
it will pay you to write us for 
particulars. 


PANCOAST & MAULE, 
(Mention this paper.) Philadel hia. 
Aa We also build Power Machines. 











H.B, BROWN & c0,,|€ 


EAST HAMPTON, CT. 








4, 5 and 6 Ft. SWING. 


per” 


H. BICKFORD, 








Av AND TURNING MILLS, 


LAKE VILLACE, N. H. 


An Engine Room Ornament. 


We have purchased of the Standard Ther- 


mometer Co, a large lot of elegant’ Ther 


mometers, registering from 50 be low to 150 
above, the selling price of which is $3.00. 
They have an eight-inch dial and nickel 
plated case. Our price, securely packed and 
delivered here, is $2. Remit by cheque or 
postal note. Every one guaranteed, 





MASON REGULATOR CO., 
BOSTON, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG & ALLOTATTER (0,, 


HAMILTON, OHIO. 








Double, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler, 
Spacing, ‘Gate, Multiple Belt and Steam: Driven 


PUNCHES & SHEARS, 


LL 

MF 
L 

R 

D 

G 

U 

G 

C 


cum 








THE 1X L DRAWING STAND 


PATENTED. 
With or without board. 


The —-. and most convenient Draw- 
g Table in the world. 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI 0 


THE OPEN SIDE IRON PLANERS, 


GUARANTEE! 

Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 
ANY OTHER METAL PLANING TOOL 

Sizes 30” to 120’ by any length. 





*ONSO[VIBD MON AOZJ PUIG 
“HINWVH GINOIHSND YIMOd 
"S3ZIS OO& YSAO 








Write for prices and detailed information. 


DETRICK & HARVEY MACHINE CO., Manufacturers, BALTIMORE, MD. 
Bussell’s Patent Interchangeable Lathe Tool 


Time Saving. Easily Adjusted, 








BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS, 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Ete. 








The. HILLES & JONES CO.  otiware, 


MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


HORIZONTAL FLANGE PUNCHES, 
ALL SIZES. 























EE Noat FAN = 
WYER EC CRANK RLONERS 
PORTABLE FORGES. 
TRE BENDERS & SHRINKE! 


WYMAN & GORDON, 


WORCESTER, MASS. 


DROP _FORGINGS. 


ACME MACHINERY CO. 


CLEVELAND, OHIO 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 





BLACKSMITH DRILLS. 

























PAT. DEC. &, 1882, 
PAT. DEC. 4, 1883, 
RAT. AUé. 25, 1885. 











No Bolts or Serews, 
For full information, address 


S. W. REESE & CO., Sole Manufrs., 


McFADDEN CoO., 


785 MARKET ST. 





PHILADELPHIA. | 182 FULTON STREET, NEW YORK. 








a 


the Corliss Steam Fndine Co. 


PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 


CEORCE H. CORLISS, 


INVENTOR OF THE CELEBRATED 


“CORLISS ENCINE: &) 
DWESICNER & BUILDER OF THE FAMOUS | 
CENTENNIAL ENCINE’ 


Exhibited at the Philadelphia Exposition, 1876. 


These works have been fully equipped, at great cost, with heavy special tools, of his 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts never before attempted in the line of steam 
machinery. 

The public will understand that we have no relations with American or European builcers 
of so-called ‘Improved Corliss Engines,’’ and that the final and perfected Engines of Mr. 
George H. Corliss, embodying his latest ideas, is to be obtained, in America, exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Gonuss Parnt Vinrican Tupeuan Wars Lay Bonen, 


Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 





SouTH BROOKLYN STEAM ENCINE WORKS, 


Successors to WILLIAM A. LICHTHALL. 


VAN BRUNT AND SUMMIT STS., 
BROOKLYN, N.Y. ° 
New York Office, 69 Wall St. 
BUILDERS OF THE 


Pat. Combined Surface Cor 
F denser and Feed Water 
Heater. 

Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heaas, 
Screw Glands, Packings, &c. 






























Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. CO., 
CONSULTING ano 
MECHANICAL ENGINEERS 


95 LIBERTY STREKT, 
WEW YORK. 
No Air Locks. 15 to 50 per cent. 
fuel saved or equa! amount of 
power gained. Runs with same 
economy as engine, 
Adapted toall kinds of En- 
. gines. Send for Circular. 


Fpoed Ming, 


An indispen- 

















sable Tool in = ww ~“ 

any well ap oe oc or} 

pointed ma- Oo ma .J= 

chine shop. OS 5 ——- x = 

A eS s\o 

Speeds from 240 oa = 4) 

eo ——| zZi= 

to 10.000 revs. =o 6 |> 

=< _ 

Si TVs 

Send tor Circular. tt 3 (Ze) 
MANUFACTURED BY a: = < ne 
9 > — — 

ry hdd —_—T c 

JOHN BECKER MANF’G CO -2 a 
so — I= 


157 PEARL ST., BOSTON. 











Simpson's Centrifugal 


ro Separator and Trap. 


MENGINE For Supplying Clean and Dry 
Steam to Engines, Dry 
Houses, etc. 


Place Separator as close to 
engine as possible, the steam 
taking a spiral course be 
tween the threads causes the 
water to be thrown by cen 
trifugal force against the 
outer walls, while the dry 
steam goes through thesmall 
holes to center of pipe 
Steam can enter at A or B, 
as convenience may require ; 
also used in conveying steam 
long distances. for Steam 
Hammers, Dry Houses, Water 
Gas Generators, and for all 
purposes where Dry Steam 


KEYSTONE ENCINE AND MACHINE WORKS THE COUBERT MFC.CO. 
Fifth and Buttonwoed Streets, Philadelphia, 32 CORTLANDT SI NEW YORK 


Or, A. T. ARTHUR, Selling Agent 18 Cortlandt St.,.N. Y. 
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in Use, Over 2,500. 25 to 1,000 H. P. 

These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
Ee anteed. Self-contained Automatic Cut-off Engines 12 

- to 100H. P. for Driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 
mail. Address, BUCKEYE ENGINE C0., Salem, Ohio. 


aires IGENTS: W W. q SIMPSON 10 TELEPHONE ih N. W ROBINSON, 154 Washington St., Chicago, Il. 
» 18 CORTLANDT STREET, N. N.f ROBINSON & CARY COMPANY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, ani Virginia 

















THE ALBANY STEAM TRAP Co 
RENEWABLE SEATGATE STOP-CHECK VALVES 


ALSO MANUFACTURERS OF 


; DUPLEX WATER FILTERS BOILER PURIFIERS, 


RETURN STEAM TRAPS, STEAM PUMPS, ‘ 


AND 


“PUMP GOVERNORS. 
SEND FoR GIRGULARS 


‘ALBANY STEAM TRAP CO.ALBANY,N_Y. © 


— GAS ENGINE WORKS. SNE 


SCHLEICHER, SCHUMM & 00., .. 
For Threshing Machines, Hay 


83d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 
New York Agency,18 Vesey St. Presses, Corn Shellers, Pile 
Drivers, Well Diggers, X&c., 
our newest and latest Engine a little 


35,000 SOLD. 
wonder and a giant to work. 


Many New Improvements 
FOR UsE WITH Send for prices. Me ntion this paper. 
Van Duzen Gas & Gasoline Engine Co. 


COAL GAS, CINCINNATI. OHIO. 


NATURAL GAS, 
Bh ae cy Rig iy Almond Drill Chuck 
SS Sold at all Machinists’ 


OR GASOLINE. . 
= COMBINED :_— weet) Supply Stores. 
oo GS 1. R. ALMOND, 


“OTTO” GAS ENGINES AND PUMPS. ge Re 
Consume 2% to 7 Per Cent. Less Gas than ANY sada t viene gee we 
other Gas Engine doing the same work. BROOKLYN, N. Y. 


ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out ali the products of combustion, and giving a 
—— stroke at every revolution and in half the time 
required by any otherengine. Send for Illustrated Circular. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, = PHILADELPHIA, PA. 


aN cnease cur Machine Tools 


GREASE CUP 
IN STOCK. 


Will Save its Costin Oil 
FITCHBURG MACHINE WORKS, 








































































alone Several Times 
per Annum. 


SAVES ALSO IN LABOR AND COST 


OF COTTON-WASTE, PREVENTS Engine Lathes, ** New Patterns.” 
DRIPPING AND SPATTERING. 14x6 ft., 16x6-8 ft., ISXS ft., 24x12 ft. 
Planer, 24x6 ft., Shaper, 14in., Drills, 30-36 in. 


A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device for the 
lubrication of machinery. Works 
} equally well in every possible — 


PRENTICE BROs., 
Lathes, 12x6 ft., 15x6 ft., 17x6-8 ft., 
Drills, 20-21-25-28-32-36 in. swing. 
POWELL PLANER CO’s, 


| 


ISx& ft. 


Lackawanna Lubric ating ( 0. Planers, 24x6 ft., 30x8-10 ft.,36x10-12-14 ft. 
41 Coal Exchange, Scranton, Pa.| HENDEY MACHINE CO's, 
Lathes, 14x6, 16x6, 18x6-8-10 ft. 





Planers, 16 in.; Shapers, 15-24 in. 
PERKINS ENGINE LATHES, 


Emery and Corundum waeess 





Fay & Scott 
Bement Axle 


28x16 ft., 
Lathe, 


Send for Complete List. 


J. J. McCABE, 


cP BULLARD’S | 68 Cortlandt Street, 
NEW 


N.Y. Mach’y Warerooms. 


2z° od order 


oe 


16x8 ft., 19x10 ft., 22x10 ft., 24x12 ft., 26x14 ft. 
FOR ALL PURPOSES. b. -_ 
bt Get my 
- ae 
P= = & SECOND-HAND AND NEW. 
Sa ne 
7% | Niles Screw Machine, 1% in. hole, good order 
£8 =O | Powell Planer, 24x6 ft. a 
om &. | Walters Planer, 24x544 ‘tt., 
= Bey ~< | Lincoln 2 Spindle Profiler, 
oF 1 | Lincoln Milling Machines, 
= } es | Ames Engine Lathes, 18x6 ft., 7% in. hole, new 
i; o. es ne 
1, 4 
= 
a 
=| 


7 


SPRINGFIELD EMERY WHEEL - MG. c0., 
BRIDGEPORT, CONN. 
Chicago Branch: 18 & 20 West Randolph Street. 
Wheels grinding wet a specialty. 





YORK. 


BUCKEYE AUTOMATIC CUT-OFF ENGINES 
























OF 
iwpRoven’s 


iain; tee 


STEAM ENGINES — 


Fu Vane” : 
CONTHAGTS TAKEN ca 

















FoR cit ot Se ee 
cox” 8 i" 
uilders, 
Eclipse Carls Engine FRIGK COMPANY, But 
NUN-CONDENSING, 


CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. @# 


Send for Special Circular. 








ra G EN UINE | “ CoR Liss.” 


sh Eng ines: 


one 


—FOR — 
Y Lihat rated 


AND un Fens 
Helotss, 


MINING MACHINERY. 


». CHICAGO. u.5.A. 





‘ M.e. BULLOCK MANF'G. 6.00. 


PAYNE H cH SPEED CORLISS A NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 


Economy of Fuel and Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. Y. 
45 Dey St., New York. 
Hill, Clarke & Co., 
Boston, Mass. 


Chicago, III. 













“aR 
; ‘ 


peters es 


10 S. Canal St., 


Tuma Pa Grinding: Machines, 


Work and traverse in- 

wf stantly varied to any 
4 speed between ex- 

x tremes. . Re- 
versingpoints 
varied a 
hand. Pivotec 
table simultane- 
ously clamped at 
both ends by 
hand, has no slot 
or screws on its 
end; easy to keep 
clean; is gradu- 
, ated in 14 degrees 
ond in veel in inches per foot. 


Manufacturers, 
LANDIS oh0s. 


Waynesboro, Pa. 
Send 2-cent stamp for ss . 
illustrated list. 


L. S. STARRETT, 


ATHOL, MASS. 
Manufacturer of Fine Tools. 





4 SIZES. 


Complete 
Steam Plants, 


[:ngines, Shafting, Hangers, 
Pulleys and Boilers. 
THE & BopLey Co., 


INNATI, O. 


LANE 


CIN( 








DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention of 
this Journal, by 


Cc.S. WOOLMAN, 


116 Fulton Street, 
NEW YORK. 


















INE 


BRIDGEPORT MACHINE TOOL Works, 
E.P. Butcarp, Prop’r. 
BRIDGEPORT, CONN. 


MAC 


BoRING AND TURNING MiLLs, 
LATHES, 
Turret MACHINES. 





H 


TOOLS 





OFFICE, 15 CORTLANDT ST.,N. Y. WORKS, ELIZABETH, N. J. 


THE BALL & WOOD COMPANY, 


BUILDERS OF 


Ball Automatic Cut-Off Eneines. 


SIMPLE, COMPOUND, VERTICAL AND HORIZONTAL. 

This Company has purchased of MR. FRANK H. BALL, formerly of Erie, Pa., 
his engine governing and other devices, and is engaged in building and equipping 
new and modern shops near New York; it will be prepared on June Ist to take 
orders for Ball Engines, built under Mr. Ball’s personal supervision and with 
his latest improvements, 

» After May 6th, the business, firm nameand good will of CHAS. R. VINCENT’ & 

co. who for the past three years have had the agency of Ball Engines in the 
East, will be acquired by THE BALL & WOOD COMPANY. Mir. Vincent will 
become its Secretary, and Mr. Smith have charge of its interests at Cincinnati, 


FRANK H. BALL, V. Prest. and Gen’! Manager. THOMAS C. WOOD, President. 
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MANUFACTURE 


BROWN & SHARPE MFG. CO. "mus. | wiecree : Witney Oat eee 


HORIZONTAL CHUCKING MACHINE. P >LANERS 


Patented ever 15,1889. Other Patents Pending. To plane 16 in. x 16 in. x 8ft., 


Br head 2 back-geared one rag age to 60 in. x 60 in. x 20 ft., with 

clutch for changing from belt to bac gears | 

without stopping the spindle. The gears are quick return motion. 

underneath the spindle cone and entirely en- 

closed. The spindle and boxes aresteel. The PILLAR + SHAPERS / : 

end thrust is taken by the rear box. pis 
The turret is fed automatically or by hand, - ‘ 


and, as each of the four speeds given by the , 
feed cones may be varied by shifting the lever With 6 in. x 10 in. stroke. 







With 12 in. and 14 in. stroke, all 
seeds automatic. - 
PRICE LIST 
—aND— 
Discount Sheet 
SENT UPON APPLICA- 
TION 
WESTERN BRANCH. 

100 West Washington St. Chicago, Ills, 





without changing the belt. the tools may be 


1,800 Ibs. 


S. A. SMITH, 


Western Representative, 





23 So. Canal St... CHICAGO, ILL. 


NILES LOOL WORKS 


HAMILTON, OHIO. 








half size. 






fed fast or slow for each belt of the cones, giv- 
ing eight speeds in all. The turret is 94%” 
diameter, and has seven holes 1}4” in diameter. 
Movement of the turret head slide, 954’’. 1 


Swing over bed, 15’. Length of bed, 66’. | 
Depth that can be drilled, 6’. Weight about | HARTFORD, CONN., U. S. A. 


MANUFACTURERS OF 


=o BILLINGS’ PATENT 
= BEAM GALIPER. 





AMUGFORD HFO.CT, 


The construction of the Caliper is such that it 
protects the scale from wear and abrasion, The 
scale is divided to 6iths on one side and the other to 100ths 
ofaninch. The graduation is accurate and the finish of the 
tool is first-class in every respect, Cut represents Caliper one=- 


Drop _ of Bronze, Copper, Iron and Steel of all descriptions, 





MACHINE TOOLS. 


Car Wheel and Axle Machinery. Double Axle 
Lathes. Single Axle Lathes. Axle Cutting- 
off and Center- 

ing Machines. 
Car Wheel Bor- 
ing Machines. 





WARNER & SWASEY, | “sit”? 
a 











Hydrostatic 
Whee! Presses. 
Car Wheel 
re GLOBE VALVE CHUCK 

9 ? = = —_ = BRASS WORKING MACHINERY. 
Lathe. a eee Leis eet ILLUSTRATED CATALOGUE ON APPLICATION. 

NEW YORK, PHILADELPHIA, PITTSBURGH, CHICACO, 

98 Liberty St. 105 Arch 8t. Lewis Block. Phenix Building 





-S. Ae 


n. 








pplicatio 


THE YALE & TOWNE MFGCO. 
STAMFORD GONN 
NEW YORK. CHIGAGO PHILA.BOSTON 


Masse, 











‘Here is a valve just as good as the Genuine Jenkins Bros. and costs you iess money. 


=] 
4| 
This is the war cry of the imitators and their friends. In answer to this cry we will hh Fa 
se 
) 





Lowell, 


out our old hundred ton gun—which never fails to clear the field—and here is the SHOT. 


Manufacturer of ENGINE LATHES 
from 16 to 48 in. swing. Cuts, Photographs 


and Prices furnished on a 










A FAIR OFFER. 
If you will put a Jenkins Bros. Valve on the WORST PLACE YOU CAN FIND, where you 
cannot keep other valves tight, and if it is not Perfectly Tight or does not hold Steam, Oils, 
Acids, Water or Other Fluids Longer Than Any Other Valve, you may return it and your 


money will be refunded. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 











$150.00 REWARD 4A waeae 
The remarkable increase in the sale of our Improved Machine 
Tools has induced us to still further place their merits before every 
user of this class of machinery both in America and Europe. 
In order to accomplish this we desire an advertisement out of 
the stereotyped order. 
In view of this fact we will, on July lst, 1891, pay one hundred | 
dollars ($100.00) for the first and fifty dollars ($50. 00) for the second |. 
best plan for advertising our line of Improved Tools. ee 
The plans must embody three conditions: First, they must be 
NOVEL; Second, FEASIBLE; Third, Cost must justify the advertisement | 
being used in large lots. | 
Competition open to every one, except those in our employ. | 
Communications may **, addressed to either of our houses. | 


» seeniereaen, The Lodge & Davis Machine Tool 00., 1 Piel s, | 








> and 20 in, Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, >pyiils, 
or anything in Machinists’ 
or Supplies. 


W. P. DAVIS, 
Rochester, N. Y. 
‘Works at North Bloomfield. 





THE METROPOLITAN AUTOMATIC IWECTOR 


TO START.—Open Valve K. 
z TO STOP.—Close Valve K. 





The only Automatic 
Injector that is oper- 
ated entirely without 
the use of any globe 
valves. 

It can be used either as a lifter or non-lifter. 

It is adopted by the largest Engine Builders, 7 is for sale 
by the LARGEST SUPPLY HOUSES IN THE U. 

Ask your dealer or send to us for circular and ie 


The Hayden & Derby Mfg. Co., 


No. 111 Liberty St., New York. 
WESTERN AGENTS: 
Marinette Iron Works Co., Chicago, Tl. 
Robinson & Cary Co., St. Paul, Minn. 
es Morse & Co., Kansas City, Mo. 
J. M. Arthur & Co., Portland, Oregon. 





iey- -Seating Machines | ! J. M. ALLEN, Present, 


Wm. B. FRANKLIN, VICE-PRESIDENT. 
F. B. ALLEN, Seconp V1cE-PRESIDENT. 


J. B. PIERCE, SeEcrRETARY & TREASURER. 


WHEELS, ready made. 
WHEELS, made to order. 

CU TTING, light or heavy. 
CATALOGUE, gratis. 
WORKS, Lexington, Mass 








New York City. Works: CINCINNATI, OHIO. Chicago, Il. 





———-____ | SECOND- HAND MACHINE TOOLS. 


HEADQUARTERS P laner, 15 in.x12 in.x8 ft., New Haven Mfg. Co. 


‘ 24 in. x24 in.x5 ft., Gray. 
FOR sig 30 in.x24 in.x5 ft., Lowell Machine Works. 
33 in. x29 in. x9 ft. New Haven Mfg. Co. 


34 3334 in.x25 in. x6 ft. 7 in., Lyon & Bell. 
i 36 in.x2944 in.x12 ft., Niles. 
- “ 36 in. x24 in.x12 ft., Cone Machine Works. 


| Planer, 49 in.x49 in.x16% ft., L. W. Pond. 


Upright Drill Press, 28 in., Ste ptoe. 
| Saget Dest, 36 ft. arm, E. & A, Betts. 
> tt * Dunbar. 
| Horizontal Cylinder Boring Machine, 14 ft. bed, 
Lyon & Bell. 
Lathe, 16 in.x6 ft., Perkins, 


ADDRESS The G. A. GRAY CO., Cincinnati, Ohio. 








NEW ILLUSTRATED CATALOGUE 





NOW READY. 


SHOWING LATEST IMPROVEMENTS IN MILLING AND 
SCREW MACHINES AND MONITORS, 
FULL LINE OF 


SECOND HAND TOOLS ALWAYS ON HAND. | | 24” Pillar Shaper. | 16” Pillar Shaper. | 








25” Pillar Shaper. | |\_Senofor our Catarocue: ~ J 


TORRINGTON, GNN. 


MANU FA f CTURERS OF 


MACHINETOOIS 














THE GARVIN MACHINE (O,, J-M.CARPENTER 


Laight and Canal Streets, NEW YORK. 


PAWTUCKET.R.I. 











Manufacturer 
—of— 


APS & DIE 


LU 











